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2Preface
This t h e s is  has been prepared w h ile  working in  the Department 
o f  O b ste tr ic s  and Gynaecology, th e U n iv e r s ity  o f L iv erp o o l, I t  i s  
based on an in te n s iv e  study o f  a l l  p la cen ta e  d e liv e r e d  a t  M ill Road 
M aternity H osp ita l in  1956-1957 but m ater ia l obtained from that  
h o sp ita l and L iverpool M aternity H o sp ita l during 1954-1958 and the 
Birmingham M aternity H osp ita l 1952-1954* i s  a ls o  in clud ed  in  c e r ta in  
s e c t io n s .
S ec tio n  C o f the t h e s is  i s  an expanded v ers io n  o f  the W illiam  
B la ir -B e ll  Memorial Lecture d e liv ered  to the Royal C ollege o f  
O b ste tr ic ia n s  and G yn aeco log ists  on 30 th  May, 1958* The substance  
o f  t h is  le c tu r e  w i l l  in  due course be published  in  the Journal o f  
O b ste tr ic s  and Gynaecology o f the B r i t is h  Empire. Part o f the mat­
e r ia l  in  S ec tio n  D has been presented  in  b r ie f  to the Royal S o c ie ty  
o f  Medicine (S ec tio n  o f  O b ste tr ic s  and Gynaecology) in  con ju n ction  
w ith  Dr. A.D. B ain . A rep r in t o f th is  i s  en clo sed  tog eth er  w ith  
another j o in t  paper to which referen ce  i s  made a t  sev era l p o in ts  in  
the t e x t .
For the op p ortu n ity  to do th is  work and fo r  a d v ic e , encouragement 
and p a in sta k in g , c o n stru c tiv e  c r i t ic is m  a t  a l l  s ta g e s  I am indebted  to  
P rofessor T.N.A. J e f fc o a te .  For making the rou tin e p la c e n ta l study  
p o ss ib le  and fo r  much h e lp , I must thank the labour ward s t a f f  o f  
M ill Road M aternity H o sp ita l.
3For a d v ice  on variou s a sp ec ts  o f  the work in  S ec tio n  C I am 
g r a te fu l to S ir  Arthur Gemmell, P ro fe sso r  J .B . Lynch and Dr. O live  
S co tt  and fo r  help  w ith  s t a t i s t i c a l  a sp e c ts  Mr. R.L. P la c k e tt . The 
help  from Dr. A.D. Bain in  the form o f  m ateria l fo r  S e c tio n  D i s  
acknowledged in  f u l l  in  the t e x t .
Mr. J . Greenough and Miss Margaret Dargue were r e sp o n sib le  fo r  
the photographs, Dr. A .S . Woodcock for  the m icro-photographs and M iss 
Ann Carter fo r  the ty p in g  and I am indebted  to them a l l .
S ectio n  A« In tro d u ctio n  and General P la c e n ta l Survey.
S ec tio n B. P lacen ta  E x tr a c h o r ia lis .
S ection C. P lacen ta  in  Hydrops F o e t a l i s .
S ec tio n D. Amnion Hodosum.
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9S E C T I O W  A.
GENERAL PLACENTAL SURVEY
F ollow in g  an in trod u ctory  s e c t io n  a rep o rt i s  g iv en  o f  a 
personal d e ta ile d  exam ination o f  the p lacen tae  from 3 » l6 l  
co n secu tiv e  d e liv e r ie s *  The in c id en ce  o f  variou s p la c e n ta l  
anom alies i s  recorded and th e ir  s ig n if ic a n c e  d iscu ssed*  The 
th ree a b n orm alities  which aroused p a r tic u la r  in t e r e s t  and which 
have been stu d ied  in  d e ta i l  w ith  th e ir  c l i n i c a l  a s s o c ia t io n s ,  
are d e a lt  w ith  in  the subsequent s e c t io n s .
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INTRODUCTION.
Once upon a tim e, th ree E astern p o ten ta te s  from Serendip , as  
Ceylon was then known, went jou rn eyin g  through the O r ien t. In  th e ir  
tr a v e ls  they were c o n t in u a lly  making d is c o v e r ie s ,  hy a com bination o f  
a cc id en t and s a g a c ity , concern ing m atters o th er than those o f  which 
they were in  d e lib e r a te  q u est. From the moral o f  t h is  f a ir y - t a l e  -  
’’The Three P rin ces o f  Serendip” -  Horace Walpole in  1754 coined the 
term " se r e n d ip ity ” to  cover such chance a d d itio n  to  our knowledge and 
ex p er ien ce .
S ir  J .Y . Simpson commenting on such occurrences in  h is  own ex­
p erien ce  o f  m edicine put i t  th u s : -  ’’But o f te n  when we en ter  on a 
su b jec t  o f  p a th o lo g ic a l stud y , we r e a l ly  know not to what u ltim a te  
r e s u lt s  i t  may le a d , and th ere fo re  never ought to condemn or eschew  
any p a th o lo g ic a l in v e s t ig a t io n  because we do not im m ediately see  any 
p r a c t ic a l  advantage to which i t  may te n d .”
The p la cen ta  i s  a l l  th in g s  to a l l  men a t  the in tr a -u te r in e  sta g e  
o f  e x is te n c e . I t s  fu n c tio n s  known to date range from r e sp ir a to r y ,  
n u tr it io n a l ,  ex cr e to ry , haeraopoetic and m etabolic  to  th a t o f  hormone 
production  which in  d iv e r s i t y  compares w e ll  w ith  the a c t iv i t y  o f the  
whole endocrine system  in  the a d u lt . However, the d e t a i l s  o f  p la c e n ta l  
fu n c tio n  and stru ctu re  in  h ea lth  and d ise a se  remain very much an enigma,
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and the p resen t p ic tu re  appears so com plicated  as to  d eter  most o b st­
e t r ic ia n s  from s e r io u s ly  a ttem p tin g  i t s  e lu c id a t io n . No m atter how 
much in t e r e s t  may be taken in  the mother and the baby, the p la cen ta  -  
the one t is s u e  which i s  alw ays a v a ila b le  for  d e ta ile d  study -  g e n e r a lly  
r e c e iv e s  but a cursory g lan ce before b ein g  d isca rd ed .
T his study was commenced m erely a s  a rou tin e  p erson al exam ination  
o f  the p lacen tae from a l l  the d e l iv e r ie s  a t  one m aternity  h o sp ita l in  
the hope o f  a cq u ir in g  a g rea ter  fa m il ia r i ty  w ith  various p la c e n ta l 
a b n orm alities  and a b e t te r  understanding o f  th e ir  s ig n if ic a n c e .
In the course o f th is  gen era l p la c e n ta l su rvey , however, three  
a b n orm alities  a ttr a c te d  p a r t ic u la r  in t e r e s t .  These have been stu d ied  
in  p a r t ic u la r  d e t a i l  and the attem pt to  e lu c id a te  a s  fa r  as p o s s ib le  
the p r a c t ic a l  and th e o r e t ic a l  s ig n if ic a n c e  o f  th ese  anom alies has 
lead  to the co n s id era tio n  o f  organs fa r  removed from the p la c e n ta .
In  each case  there has been an ap p aren tly  lo g ic a l  con n ection  and the  
ex te n t  and com plexity  o f  the fu n c tio n a l in t e r - r e la t io n  o f variou s  
organs has been rep ea ted ly  e v id e n t. I t  has a ls o  been remarkable to  
d isco v er  how much i t  i s  p o s s ib le  to deduce w ith  regard to the fu n ctio n  
o f  an organ from a d e ta ile d  study o f a p a r t ic u la r  p a th o lo g ic a l fea tu re  
and i t s  e f f e c t s .
This method o f  approach to p h ysio logy  i s  perhaps l e s s  favoured  
to-day than form erly . As Kremer sa id  in  h is  recen t O liver-Sharpey
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Lecture to the Royal C ollege o f  P h y sic ia n s : -
"There i s  now perhaps a tendency to  swing away from the 
technique o f m eticu lou s c l i n i c a l  o b serv a tio n  as a b a s is  
fo r  the o b serva tion  o f  fu n c tio n , whether in  the nervous 
system  or e lsew h ere . In stead  th ere i s  o f te n  the sub­
s t i t u t io n  o f  the r e s u lt s  o f  in v e s t ig a t io n s  ca rr ied  ou t 
by te c h n ic a l ex p erts  who may se e  o n ly  a p art o f  the p a tie n t  
- - - - - -  th ere i s  s t i l l  room fo r  the e lu c id a t io n  o f
p h y s io lo g ic a l mechanisms by the c a r e fu l c l i n i c a l  study  
o f  d ise a se  p ro cesses  a id ed , whenever n ecessa ry , by 
planned lab oratory  in v e s t ig a t io n ."
As a r e s u lt  o f  the d iv e r s io n s  from the gen era l p la c e n ta l  
survey to study in  d e t a i l  the three anom alies which a ttr a c te d  par­
t ic u la r  in t e r e s t ,  in form ation  has been acquired which would seem to  
have a b earing  on th ree important p r a c t ic a l  problems o f  o b s te t r ic s  -  
ante-partum  haemorrhage, toxaemia o f pregnancy and the fa c to r s  in ­
flu en c in g  f o e t a l  growth in -u te r o .
One oth er d iv e r s io n  from the study has been the in tro d u ctio n  
to th e  w r it in g s  o f  the e a r ly  m asters o f o b s te t r ie s  -  and fo r  th a t  alone  
i t  has been w orthw hile. W illiam  Hunter’ s famous a t la s  and h is  l e s s  w e ll  
known d e sc r ip t io n  o f  the human gravid u teru s and i t s  c o n te n ts , stand as
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models o f  c la r i t y  in  p ercep tion  and lu c id i t y  o f  e x p o s it io n . I t  has 
been a h u m ilia tin g  exp erien ce to  compare the p resen t e f f o r t s  a t  d e scr ib ­
in g  sim ple anatom ical fe a tu r e s  and ex p ress in g  sim ple id e a s , w ith  the 
w r itin g s  o f  Him t e r .
In the course o f the study i t  has become ev id en t the e x te n t  to  
which th in k in g  i s  in flu en ced  and in q u is it iv e n e s s  b lunted  by the u n c r it ­
i c a l  acceptance o f " facts"  -  which fr eq u en tly  turn out to be mere h a l f -  
tru th s or dubious th e o r ie s  in  d is g u is e .  I t  has been r e a l is e d  w ith  
reg r e t th a t the e f f e c t s  o f  such u n c r it ic a l  acceptance are not to  be 
erad ica ted  o v ern ig h t. As the a p o s t le  Paul expressed  i t  to  the Corin­
th ia n s "When I was a c h ild  -  -  -  I understood as a c h i ld ,  I
thought as a c h ild  -  -  -  For now we see  through a g la s s  darkly; but
then fa c e  to  fa ce ; now I  know in  part -  -  -  -  "
M ateria l and Method
This stud y  was carried  out on the p la cen ta e  o f  women d e liv ered  
a t M ill Road M aternity  H o sp ita l, L iverpool from September 1 s t ,  1956 to  
September 30th , 1957* The p la cen ta e  were fo r  a l l  p r a c t ic a l  purposes 
co n secu tiv e  -  the on ly  in te iru p tion s b ein g  due to  a period  o f  2 weeks 
lea v e  and to  the supply o f 24 p lacen tae  a t  in te r v a ls  to  the Department 
o f  B a c ter io lo g y , L iverpool U n iv e r s ity . The amnion from th ese  p lacen tae  
was used fo r  t is s u e  cu ltu re  purposes and i t  was n ecessary  to d e liv e r  
them d ir e c t ly  in to  s t e r i l e  co n ta in ers  w ith ou t handling  so they were not 
in sp e c te d . They were com pletely  u n se le c te d , however, and th e ir  ommission 
should not a f f e c t  th is  stu d y .
At d e liv e r y  each p la cen ta  and i t s  membranes was c o l le c te d  in  a 
kidney d ish  and the usual exam ination fo r  com pleteness ca rr ied  out by 
the a tten d an t a t  the d e liv e r y . The p la cen ta  was then w eighed. The 
w eight and th a t o f  any accompanying blood c lo t  was recorded se p a r a te ly ,  
togeth er  w ith a note as to whether the c lo t  appear o ld  or fr e s h . The 
d ish es were then covered , la b e l le d  and sto red  fo r  the purposes o f  t h is  
study. The d e ta ile d  exam ination o f the s to red  specim ens was ca rr ied  
out d a ily  or , in  Summer w eather, tw ice  d a i ly .
Each p la cen ta  and i t s  membranes were examined p erso n a lly  and 
d ic ta ted  n o tes  were recorded by an a s s i s t a n t .  The i n i t i a l  exam ination  
took the form o f  a d e ta ile d  m acroscopic exam ination. The membranes
were f i r s t  in sp ected  -  p a r tic u la r  a t te n t io n  b ein g  paid to the m aternal 
su rface  o f  the chorion  and the f o e t a l  su rfa ce  of the amnion. Where 
p o s s ib le ,  and lcnown to be r e le v a n t , the s i t e  o f rupture o f  the membranes 
in  r e la t io n  to  the p la cen ta  was noted . The u m b ilica l cord was then  
noted -  and in  p a r tic u la r  i t s  manner o f  attachm ent to  the p la cen ta  and 
the d is tr ib u t io n  o f  i t s  v e s s e ls  on the p la ce n ta .
The p la c e n ta l substance was then examined, f i r s t l y  by in sp e c t io n  
o f  the f o e t a l  and maternal su r fa c e s . P a r tic u la r  a tte n t io n  was paid to 
any abnorm ality o f the ch o r io n ic  p la te  and e s p e c ia l ly  whether i t  ex­
tended to the periphery o f  the p la c e n ta . This was fo llow ed  by m u ltip le  
v e r t ic a l  s e c t io n in g  a t  approxim ately h a lf - in c h  in te r v a ls  u s in g  a bread­
board and k n if e .  This was not done, however, i f  the p lacen ta  was re­
quired fo r  photography or i f  h is t o lo g ic a l  exam ination was d e s ir e d . In 
th ese  circum stances the p la cen ta  was e i th e r  d eep -frozen  ( i f  fo r  photo­
graphy) or f ix e d  in  10 per cen t fo r m a l-sa lin e  ( i f  fo r  h is t o lo g y ) .  These 
p lacen tae  were stored  in  t h is  fo r  a t  l e a s t  4 weeks to a llow  adequate 
f ix in g  o f the cen tra l t i s s u e s  and m u ltip le  s l i c i n g  was then carr ied  out 
a t the time b lock s were b ein g  taken fo r  h is to lo g y .  When i t  was r e a l is e d  
th a t the h is to lo g y  o f  a p a r tic u la r  p la cen ta  was l i k e l y  to be o f in t e r e s t  
( e .g .  in  severe p re-ec lam p sia , d ia b etes  m e ll i tu s ,  rhesus s e n s i t i s a t io n  
e t c . )  a note was made in  the case  record during the a n te -n a ta l period  
req u estin g  th a t the p la cen ta  be p laced  in  10 per cen t fo r m a l-sa lin e
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im m ediately on d e liv e r y . In th is  way i t  was p o s s ib le  to  o b ta in  s e c t io n s  
w ithout a u to ly t ic  change.
The mothers whose p la cen ta e  had shown p a r t ic u la r  anom alies were 
questioned  p erso n a lly  as to th e ir  h ea lth  during the pregnancy w ith  
p a r tic u la r  regard to ea r ly  pregnancy i l l n e s s e s ,  p o s s ib le  fa c to r s  which 
might have lead  to  anoxia and the occurrence o f vag in a l haemorrhage a t  
any tim e during the pregnancy. Their p rev iou s m enstrual h is to r y  was 
a ls o  ob ta in ed . This q u estio n in g  was carr ied  out between the second  
and n in th  day o f  th e puerperium. To serve a s  c o n tr o ls ,  200 women 
whose p lacen tae  were e n t ir e ly  normal were p e r so n a lly  q uestioned  in  an 
e x a c t ly  s im ila r  manner. Any o th er  in form ation  was obtained  from the  
e n tr ie s  in  the m edical records during the a n te -n a ta l period  and a t  the  
confinem ent.
In the f in d in g s  which fo llo w  i t  w i l l  be noted th a t the in c id en ce  
o f various p la c e n ta l anom alies i s  probably h igh er than i s  th e ”im pression"  
o f  most o b s te t r ic ia n s .  They are c e r ta in ly  h igh er than was expected  
when t h is  study was begun. The reason  fo r  t h is  i s  alm ost c e r ta in ly  
th a t in  the normal course o f  even ts th e o b s te tr ic ia n  tends to  see  on ly  
the p lacen tae o f  the r e l a t iv e ly  sm all number o f ca ses  which he person­
a l ly  d e l iv e r s .
The t o t a l  number o f p lacen tae  examined in  th is  co n secu tiv e  s e r ie s  
was 5 ,161 and o f th ese  1 ,555  were from prim iparae and 1 ,808  from m u lti-  
parae. P lacen tae c o l le c te d  a t  o th er tim es are re ferred  to  in  the te x t
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where they serv e  to  am plify  some p a r t ic u la r  a sp ect o f  the study but 
the c a lc u la t io n  o f  in c id en ce  o f  the variou s anom alies i s  s t r i c t l y  con­
fin ed  to  the co n secu tiv e  s e r ie s .
In a d d itio n  4 p lacen tae  were obtained  from ca ses  o f  maternal death  
in  la t e  pregnancy (3 from oth er h o s p i t a l s ) .  In each the u teru s was ob­
ta ined  in ta c t  and w ith  the p la cen ta  s t i l l  a tta ch ed . Three o f  th ese  
were used fo r  in je c t io n  s tu d ie s  and as  the f in d in g s  bear on the problem 
o f  the marginal sin u s which i s  d iscu sse d  in  S e c t io n  B. , they are 
described  th ere .
H is to lo g ic a l  s e c t io n s  were obtained  from a l l  abnormal p lacen tae  
and from a l l  p lacen tae  where th ere  was known to be some maternal i l l n e s s .  
The h is t o lo g ic a l  f in d in g s  have been extrem ely  d i f f i c u l t  to in te r p r e t  but 
are referred  to in  the variou s s e c t io n s  where they appear to help  to ­
wards an understanding o f  the s i tu a t io n .
The in c id en ce  o f  v ariou s le s io n s  i s  summarised in  Table A I.
T A B L E  AI.
1
ANOMALY
PLACENTA EXTRACHORIALIS
VELAMENTOUS CORD 
ATTACHMENT
BATTLEDORE PLACENTA
j SUCCENTURIATE LOBES
| BIPARTITE PLACENTAE
| BILOBULATE PLACENTAE
MECONIUM STAINING
SUB-CHORIONIC CYSTS
j TWIN PLACENTAE
I AMNION NODOSUM
OLD BLOOD CLOT ON 
j MEMBRANES
| MEMBRANOUS FOLD TO 
UMBILICAL CORD
GROSS CHDRIO-DECIDUAL 
INFARCTION
INFARCTIVE LESIONS DUE 
| TO FOETAL THROMBOSIS
j MASSIVE SUB-CHORIONIC 
FIBRIN DEPOSITION
EXTENSIVE RETICULAR 
CALCIFICATION
! MARGINAL INFARCTION
L         ..........
OVER-ALL
INCIDENCE
587 (1 8 ..5 per c en t)
47 (1 .5 per cen t)
62 (2 per c e n t)
55 (1 .7 per cen t)
25 (0 .8 per c e n t)
36 (1 .1 per cen t)
169 (5 .3 per c en t)
11 (0 .3 per cen t)
67 (2 .1  per cen t -  
49 b inovular
2 (0 .0 7  per cen t)
54 (1 .7 per cen t)
7 (0 .2 per c e n t)
54 (1 .4 per c e n t)
3 (0 .1 per c en t)
11 (0 .3 per cen t)
16 (0 .5 per cen t)
23 (0 .7 per cen t)
•    ...
INCIDENCE IN GROUP 
SHOWING PLACENTA 
EXTRACHORIALIS
•  - -
3 (0*5 per cen t)
8 (1 .4  per c en t)
8 (1 .2  per cen t)
4 (0*7 per cen t)  
22 (3«8 per cen t)
15 (2 .6  per cen t -  
a l l  b in o v u la r)
45 (7*8 per cen t)
3 (0 .5  per c e n t)  
13  (2 ,2  per cen t)
L -  i
A bnorm alities Observed
C ircum vallate and Markinate P la cen ta e .
By fa r  the commonest abnorm ality o f  p la c e n ta l form encountered  
was some degree o f  " placenta  circum valla ta"  or "placenta m arginata."
Many o f  th ese  p lacen tae  showed r in g s  on th e ir  f o e t a l  su rface w ith  
appearances which in  part were ty p ic a l o f  a "circum vallate"  r in g  w hile  
elsew here the r in g  was o f the type commonly d escrib ed  as "marginate."  
A ccord ingly , as i t  appeared th a t th ese  two typ es o f r in g  were m erely  
d if f e r in g  m a n ifesta tio n s  o f  the same p la c e n ta l anomaly -  a ch o r io n ic  
p la te  sm aller in  area than the whole p la cen ta  -  they  have been grouped 
togeth er  under the term "PLACENTA EXTRACHORIALIS." The 578 (1 8 .3  per  
cen t)  p lacen tae which showed th is  abnorm ality are analysed  and considered  
sep a ra te ly  in  S ec tio n  B o f  the t h e s i s .
Many o f  the p lacen tae  e x tr a c h o r ia lis  showed oth er anom alies and 
these are included  in  the subsequent a n a ly s is  in  th is  s e c t io n .
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_2. Velamentous Cord I n s e r t io n .
The u m b ilica l v e s s e ls  became attached  to the am niotic  membrane 
ou tsid e  the circum ference o f  the p la ce n ta  fo r ty -s e v e n  tim es -  an  
in c id en ce  o f 1 .5  P®r cen t o f  th is  anomaly.
The average d is ta n ce  o f  the attachm ent o f the cord to the membrane 
from the circum ference o f  the p la cen ta  was 3 in ch es -  the maximum b ein g  
12 in c h e s . F ig . Al • shows the p la cen ta  and membranes in  t h is  case  
(No. 1056) -  the n atu ra l s ta te  having been re s to r e d  by red isten d in g  the 
membrane sac w ith  g e la t in e .  The v e s s e ls  in  most ca ses  o f velamentous 
in s e r t io n  d iv id e  in  the membranes b efore reach in g  the p lacen ta  and 
th is  i s  w e ll seen  in  the i l lu s t r a t io n .
In 5 ca ses  the anomaly was found in  a s s o c ia t io n  w ith tw ins -  4 
tim es in  1 sac o f  b inovu lar tw ins and once in  one sac of un iovu lar tw in s.
In  6 the cord v e s s e ls  sen t separate su p p lie s  to b ip a r t it e  p lacen tae  
or su ccen tu r ia te  lo b e s .
In  3 p lacen tae  the abnormal cord in s e r t io n  was a s so c ia te d  w ith  
p lacen ta  p ra ev ia .
* FOOTNOTE.
Cases in  which the p la cen ta  was b ip a r t i t e  or had su ccen tu r ia te  
lo b es  w ith  v e s s e ls  running in  the membranes between the separate  
p ortio n s o f  the p la cen ta  were not included  u n less  the primary 
attachm ent o f the cord was to  membrane ra th er  than p la ce n ta .
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Fig ,  A»1 .
Velamentous cord  
i n s e r t i o n .  The sac 
has been re d is te n d e d  
by f i l l i n g  w ith  g e l a t i n ,  
The u m b i l ic a l  v e s s e l s  
can be seen  ru n n in g  in  
the membranes and d iv ­
id in g  b e fo re  re a c h in g  
the  p la c e n ta l  edge.
F ig .  A,2 »
M u lt i lo b u la te  
p la c e n ta  w i th  
m u l t ip le  succen­
t u r i a t e  lo b e s .
In no case  was th ere d e f in it e  ev idence of haemorrhage from  
vasa p raevia  though once in  a s s o c ia t io n  with 10 in ch es o f velam entous 
v e s s e l ,  there was blood c lo t  on the membranes c lo s e  to  one branch o f  
the u m b ilica l v e s s e l .  I t  seemed p o s s ib le  the blood might have a r ise n  
from th a t v e s s e l  but th ere was no c l in ic a l  ev idence o f f o e t a l  exsan- 
gu in a tio n .
There were 3 s t i l l b i r t h s  in  the velam entous cord group; 2 occur' 
red in  ca ses  where the anomaly was a s so c ia te d  w ith  p lacen ta  p raev ia . 
The d e t a i l s  were as fo llo w s
In case  1025 one sac of b in ovu lar tw ins showed the anomaly and 
both b ab ies were s t i l lb o r n  when d e liv e r y  was undertaken by Caesarean 
s e c t io n  fo r  p lacen ta  p ra ev ia . Autopsy showed changes o f  asp h yx ia .
In  case 1050, in  which u n ivo lar  tw ins were a s so c ia te d  w ith  p la ­
cen ta  p raev ia , the f i r s t  fo e tu s ,  which was the one from the sac w ith  
the velamentous cord , was s t i l lb o r n .  The second fo e tu s  was a l iv e  and 
showed no evidence o f having l o s t  blood as would have been expected  
had the f i r s t  succumbed from vasa praev ia  haemorrhage, fo r  th ere was 
obvious communication o f the two c ir c u la t io n s ;  nor d id  the appearance 
o f the membranes su ggest th a t such haemorrhage had occurred . Again, 
on autopsy o f  the s t i l lb o r n  fo e tu s  the f in d in g s  suggested  an asp h yx ia l 
death .
In ca se  1032 unexplained in tr a -u te r in e  death occurred a t  term . 
The fo e tu s  weighed 9 pounds 13 ounces and au topsy  showed s ig n s  o f  
asp hyxia .
j5. B a ttled ore  P la c e n ta .
I n se r t io n  o f  the cord a t  th e  p erim eter o f  the p la cen ta  occurred  
in  62 in s ta n c e s , an in c id en ce  o f  2 per c e n t . In no ca se  d id  i t  appear 
to be o f  any c l i n i c a l  s ig n if ic a n c e .
4.* S u ccen tu ria te  Lobes.
Areas o f  p la c e n ta l t is s u e  sep arate  from the main mass o f  p la cen ta  
but not amounting to more than l / 3  o f the p la c e n ta ’s area , were regarded  
as su ccen tu r ia te  lo b e s . In cases  where the area exceeded l / 3  o f the 
p la c e n ta l area  the c o n d itio n  was regarded as  a b ip a r t it e  p la ce n ta .
F i f t y - f iv e  p lacen tae  had su ccen tu r ia te  lo b es  -  an in c id en ce  o f
1 .7  per c e n t . M u ltip le  su ccen tu r ia te  lo b es  (F ig . A 2.) were p resen t
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in  12 specim ens -  2 lo b es  in  8; 3 lo b es  in  3 and 6 lo b e s  in  1 specim en.
One showed a t in y  is o la te d  nodule o f p la c e n ta l t is s u e  ( | x  |  inch )  
3 in ch es out\side the p la c e n ta l p erim eter y e t  ap p aren tly  w ithout vas­
cu lar  connection  to the main p la c e n ta .
S ix  examples were a s so c ia te d  w ith  b in ovu lar tw in  p regn an cies. In  
one case manual removal o f  the p la cen ta  was n ecessary  fo r  morbid adher­
ence o f  the su ccen tu r ia te  lo b e . No o th er  r e le v a n t co m p lica tion s occur­
red .
jL* B ip a r t ite  P la cen ta e .
T w enty-five p lacentae were b ip a r t it e  accord in g  to the d e f in it io n  
given  above -  an in c id en ce  o f  0 .8  per c e n t . In 3 the anomaly was a s ­
so c ia ted  w ith  the presence o f su ccen tu r ia te  lo b e s .  Three o f the  
p lacentae were d e liv ered  from mothers who had su ffered  a c c id e n ta l  
ante-partum  haemorrhages. In 2 o f  th ese  ca ses  the baby was s t i l lb o r n .  
Both o f  th ese  p lacen tae showed in  a d d itio n  g ro ss  in fa r c t io n  in v o lv in g  
approxim ately 40-50 per cen t o f  the p la c e n ta l substance but i t  seems 
l ik e ly  th a t the b ip a r t it e  form o f  the p lacen ta  was m erely in c id e n ta l .
B ilo b u la te  P la cen ta e .
In t h is  category  were grouped p la cen ta e  whose contour showed a 
c o n s tr ic t io n  but th is  was not s u f f i c ie n t  to  separate the two p o r t io n s .
(F ig s . A3 and 4)* There were 36 anom alies o f  th is  type -  an in c id en ce  
o f  1 .1  per c en t. One p la cen ta  had a t r i lo b u la te  form w hile  2 o th ers  
were q u a d r ilo b u la te .
In one case (C.V. 505 )> a s so c ia te d  v/ith p la cen ta  e x tr a c h o r ia lis ,  
the e x tra c h o r ia l p la c e n ta l form ation was e n t ir e ly  confined  to one lobe  
o f  a b ilo b u la te  p la ce n ta .
There was one unexplained in tr a u te r in e  death a t  term (No. 1032) 
but noth ing suggested  th a t the p la c e n ta l deform ity  was in  any way 
r e sp o n s ib le .
1* Meconium S ta in in g .
The fo e t a l  su rface o f the amnion co ver in g  the p lacen ta  showed 
meconium s ta in in g  in  169 specimens -  (5»3 per c e n t ) .  Twenty-two o f  
these were in  ca ses  o f  p lacen ta  e x tr a c h o r ia lis  -  an in c id en ce  in  th is  
group of 3 .8  per cen t. For the purposes of t h is  study th is  was used 
as a rough in d ic a tio n  o f  the e x te n t , i f  any, o f the a sp h y x ia tin g
BBgnMMMIMllMH!Wflfn
F ig .  A 3 and A 4 « B i lo b u la te  p la c e n ta .
A lthough th e re  i s  a s t r i p  o f  p l a c e n ta l  t i s s u e  
co n n ec tin g  the two lo b e s ,  the main co n n ec tin g  v e s s e l  
runs in  the  membrane. In  the  view o f the d e c id u a l  
s u r fa c e  -  the  ahadow of the  v e s s e l  can  be seen  through 
the  membrane.
28
e f f e c t  o f  p la cen ta  e x tr a c h o r ia lis  upon the fo etu s*
,8* Subchorionic C y sts*
Eleven p la cen ta e  showed c y s t s  im m ediately beneath  the membrane 
o f  the chorion  -  an in c id en ce  o f  0 .3  per c e n t . In two p lacen tae  th ese  
were m u lt ip le . In two c a ses  on ly  were th e  c y s ts  a s so c ia te d  w ith  
e x te n s iv e  m u ltip le  in fa r c t s  o f  the p la c e n ta l su b stan ce .
2*  M u ltip le  Pregnancy*
There were 67 s e t s  o f  tw ins in  the s e r ie s  -  an in c id en ce  of 
2 .1  per c e n t . Of th ese  49 (or 73 per cen t) were b in o v u la r . Uniovular  
p lacentae were d is t in g u ish e d  by the presence o f a s in g le  chorion  and by 
evidence o f  communication o f  the two f o e t a l  c ir c u la t io n s .
F if te e n  o f  the tw ins were a s so c ia te d  w ith  p la ce n ta  e x tr a c h o r ia lis  
and a l l  o f  th ese  were b in ovu lar .
In one in sta n ce  o f un iovu lar tw ins (No. 975) the pregnancy was 
mono-amniotic and the two u m b ilica l cords were knotted w ith  each o th e r . 
There was one example o f  fo e tu s  papyraceous (No. 907).
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10, Amnion Nodosum.
During the course o f  the survey 2 in s ta n c e s  o f  t h is  abnorm ality  
were observed a f f e c t in g  the am niotic  membrane -  e s p e c ia l ly  th a t p o rtion  
which covered the p la ce n ta . As fa r  a s  can be a sc e r ta in e d  the co n d itio n  
has not p rev io u s ly  been recorded in  t h i s  cou n try . S ince th is  i n i t i a l  
f in d in g  a t o t a l  o f  12 examples o f  the c o n d itio n  have been c o l le c te d  
and th ese  are review ed in  d e t a i l  and the f u l l  s ig n if ic a n c e  o f  the 
anomaly d iscu ssed  in  S ec tio n  D o f  t h is  t h e s i s .
11 .  Old Blood C lo t on the Membranes.
In c a se s  o ther than those o f  frank ante-partum  haemorrhage, 
blood c lo t  in  varying s ta g e s  o f o rg a n isa tio n  was found adherent to  the  
maternal a sp ec t of th e ch orion ic  membrane in  54 specim ens -  an in c id ­
ence o f  1 .7  per c e n t . In 45 o f  th ese  i t  was a s so c ia te d  w ith  p la cen ta  
e x tr a c h o r ia lis  -  g iv in g  an in c id en ce  o f 7«8 per cen t in  the 578 p lacen tae  
e x tr a c h o r ia lis .  The s ig n if ic a n c e  o f  the h igh in c id en ce  in  th is  group 
i s  d iscu ssed  in  S ec tio n  B.
In 4 o f  the cases not a sso c ia te d  w ith  p lacen ta  e x tr a c h o r ia lis ,  
there was e x te n s iv e  marginal in fa r c t io n  o f  the p la cen ta , w hile in  2 
the f in d in g  o f  blood c lo t  coverin g  a la r g e  area o f the chorion was 
a sso c ia te d  w ith  oligohydram nios (Nos. 1148 and 1168). This i s
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considered  in  S ec tio n  D.
12 . Membranous Fold to the U m bilica l Cord*
In 7 p lacen tae  (0 .2  per c e n t)  a membranous fo ld  ran from the  
ch o r io n ic  p la te  to  the u m b ilica l cord s tr e tc h in g  2-3  in ch es  from i t s  
p la c e n ta l attachm ent. T his gave a tr ia n g u la r  or -  in  n a u tic a l parlance  
-  j ib - l ik e "  fo ld  (See F ig . A 5).
In fa r c t iv e  and D egenerative P la cen ta l L es io n s .
I t  i s  probably because i t  i s  so d i f f i c u l t  to d e sc r ib e , to  c l a s s i f y  
and to  comprehend the s ig n if ic a n c e  o f  th a t complex group o f  le s io n s  -  
p la ce n ta l in fa r c t s  and other degen erative  changes -  th a t so few workers 
have attem pted ser io u s study o f  the p la c e n ta . These le s io n s  have not 
been one o f  the su b jec ts  chosen fo r  s p e c ia l  in v e s t ig a t io n  in  t h is  
study fo r  two reason s. F ir s t ly ,  i t  would be im possib le fo r  one person
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F ig .  A5. Specimen showing t r i a n g u l a r  f o ld  o f  
membrane p r o j e c t i n g  from the  p l a c e n t a l  s u r fa c e  
to  th e  u m b i l ic a l  co rd .  This p la .cen ta  a l s o  shows 
a  m arg ina te  r i n g ,  in v o lv in g  2/3  o f  i t s  c ircum ­
fe re n c e  -  w ith  e x t r a c h o r i a l  p l a c e n t a l  t i s s u e  in  
t h i s  r e g io n .
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to study in  minute d e t a i l  the in fa r c t s  from such a la r g e  s e r ie s  of 
p lacen tae a s  t h is  and a study o f  a sm all s e r ie s  would probably be o f  
l i t t l e  v a lu e . Secondly, i t  seems probable th a t th ese  changes, what­
ever th e ir  d egree , are in  most ca ses  secondary phenomena and th a t they  
are ra re ly  the primary fa c to r  in  o b s te t r ic  p ath o logy . This su sp ic io n  
may or may not prove co rr ec t but fo r  the p resen t i t  i s  s u f f i c i e n t  to  
make the in v e s t ig a t io n  o f  o ther a sp e c ts  o f  p la c e n ta l pathology more 
a t t r a c t iv e .
However, from t h is  study sev era l f a c t s  concerning in fa r c t iv e  
and degen erative  le s io n s  o f  the p la cen ta  became ev id en t which seem 
worthy o f  m ention.
In fa r c t iv e  le s io n s  o f  the p lacen ta  are l ik e  ic e -b e r g s  -  the large  
and presumably dangerous in fa r c t s  show l i t t l e  o f  th e ir  bulk on the  
su r fa ce . Conversely where there i s  f ib r o u s  d e p o s it io n  o f  con sid era b le  
ex te n t on e ith e r  the f o e t a l  or the maternal su rface  o f the p la cen ta , 
th is  i s  o f te n  l ik e  an ic e - f lo w  and there i s  no s ig n if ic a n t  involvem ent 
o f  the deep p la ce n ta l su bstan ce. Such d ep o s its  seem to have l i t t l e  
e f f e c t  on the e f f ic ie n c y  o f  p la c e n ta l fu n c tio n . I t  i s  p o s s ib le  th a t  
s u p e r f ic ia l  f ib r in  d e p o s it io n  on the d ecidu a l a sp ect o f  the p lacen ta  
may be a sso c ia te d  w ith  an in te r fe r e n c e  w ith  the blood flow  in  the  
maternal v e s s e ls  supplying the ch o r io -d ec id u a l space, but th is  i s  by 
no means in e v i ta b le .  F ib r in  d ep osited  on the f o e t a l  su rface o f the
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p la cen ta  (su b -c h o r io n ic ) , even i f  very e x te n s iv e , r a r e ly  in v o lv e s  the  
p la c e n ta l substance and would appear to be o f  no importance v/hatever as  
i t  seems to in te r fe r e  not a t  a l l  w ith  the f o e t a l  v e s s e ls  su p p ly in g  the 
coty led on s -  the v e s s e l s ,  in  f a c t ,  freq u en tly  l i e  deep to the f ib r in  
p laq u es. I l lu s t r a t io n s  o f th ese  sta tem en ts are g iven  in  F ig s .  A6, A7,
A8, A9. and A .10.
These comments, on the s u p e r f ic ia l  appearances o f a p la cen ta  w ith  
regard to  f ib r in  d e p o s it io n  b earin g  l i t t l e  r e la t io n s h ip  to  the s itu a t io n  
e x is t in g  deep in  the substance o f  the organ,may seem so s e l f - e v id e n t  as  
to be unworthy o f m ention. Yet even in  tea ch in g  h o s p ita ls  in  th is  
country i t  i s  extrem ely rare fo r  every  p la cen ta  to  be s l ic e d  r o u t in e ly  
in  order to a s se s s  the degree o f  in fa r c t io n . U n til such p r a c tic e  be­
comes rou tin e  in  a l l  m aternity u n it s ,  i t  seems u n lik e ly  th at much pro­
g ress  w i l l  be made in  a s s e s s in g  the s ig n if ic a n c e  o f  p la c e n ta l in f a r c t s .
A minimum standard o f equipment fo r  an o b s te tr ic  u n it  should in c lu d e  
the p ro v is io n  in  each d e liv e r y  room s lu ic e  o f  a bread-board and 
k n ife  fo r  th is  purpose.
From the m acroscopic exam ination o f  the p resen t s e r ie s  o f p la ce n ta e , 
in fa r c t iv e  or d egen erative  le s io n s  have been d if f e r e n t ia te d  in to  the 
fo llo w in g  groups.
a .  In fa r c tiv e  le s io n s  o f the ch o r io -d ec id u a l sp ace.
b . In fa r c t iv e  le s io n s  due to throm bosis in  the fo e ta l  c ir c u la t io n .
c .  Sub-chorion ic f ib r in  d e p o s it io n .
d . R eticu la r  c a l c i f i c a t io n .
e .  Marginal in fa r c t io n .
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F ig .  A6.
ViR--. A ? >
!c
F ig s .  A6 and 7 . Views of f o e t a l  s u r f a c e  and 
median s e c t io n  o f  th e  same p la c e n ta .  Although 
th e re  i s  e x te n s iv e  s u b -c h o r io n ic  f i b r i n  d e p o s i t io n  
the c h o r io -d e c id u a l  subs tance  i s  p r a c t i c a l l y  u n a f ­
f e c t e d .  There i s  a l so  some degree  of p la c e n ta  
e x t r a c h o r i a l i s  i n  t h i s  specim en.
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F ig .  A8,
r i— r
F ig .  A9<
F ig s .  A8 and 9 » Views from the  d e c id u a l  and 
l a t e r a l  a s p e c t s  o f  a  s l i c e  of p l a c e n ta .  A lthough 
a  l a r g e  p a le  i n f a r c t  in v o lv in g  ap p ro x im a te ly  1 /3  
o f  th e  s e c t io n  i s  c l e a r l y  seen  on th e  l a t e r a l  view, 
t h i s  i s  q u i t e  i n v i s i b l e  on the d e c id u a l  a s p e c t .
m m  1 2 3  4- 5  6  7 8 9  10  1
F ig .  A .10 .
F ig .  A .10. Median s e c t io n  o f  a  p la c e n ta  (d e c id u a l  
s u r fa c e  a t  lower edge of p ic tu r e )  in  which i t  w i l l  
be seen  th a t  th e  f i b r i n  d e p o s i t io n  on the d e c id u a l  
a s p e c t  on the  r i g h t  s id e  o f  the  p i c tu r e  does not 
extend deep ly  to  the c h o r io -d e c id u a l  su b s tan ce  w here­
as  a l a rg e  i n f a r c t  on the  l e f t  s id e  does not a f f e c t  
e i t h e r  the  c h o r io n ic  o r  the  d e c id u a l  p l a t e .
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a . In fa r c t iv e  le s io n s  o f  the ch oriod ecid u a l sp ace.
The m ajority  o f  in fa r c t s  come in to  th is  ca teg o ry . They have 
been grouped togeth er an atom ica lly  r e g a r d le ss  o f th e ir  appearance and 
apparent age -  the red in fa r c t  o f  today i s  m erely the w hite in fa r c t  o f  
tomorrow and in v o lv e s  e x a c t ly  the same p ortion  o f  t i s s u e .  This c la s ­
s i f i c a t io n  i s  a ls o  adopted w ithout regard to the debated question as to 
whether or not th ese  in fa r c t s  o r ig in a te  p rim arily  from a r r e s t  o f  the  
maternal or the f o e t a l  c ir c u la t io n  in  the a rea . During the survey a 
sm all number o f p la cen ta e  were seen  in  which the le s io n  was q u ite  
ob v iou sly  a f o e t a l  throm bosis in v o lv in g  a la r g e  branch o f the u m b ilica l 
v e s s e ls  -  these are considered  sep a ra te ly  in  group b .
In th is  group o f  ch o r io -d ec id u a l in fa r c t s  are included  a l l  
p lacen tae which on v e r t ic a l  s l i c in g  o f the p la ce n ta , a t  approxim ately  
h a lf  inch in te r v a ls ,  more than 25 per cen t o f  the ch o r io -d ec id u a l sub­
stance appeared to be involved  in  in fa r c t iv e  p r o c e sse s .
F if ty - fo u r  p lacen tae came in to  th is  ca tegory  -  an in c id en ce  o f  
1 .4  per cen t. Of th ese  54 p lacen tae showing gross ch o r io -d ec id u a l 
in fa r c t io n , 13 were a sso c ia te d  w ith  in tr a -u te r in e  death o f the fo e tu s  -  
an in c id en ce  o f  24 per c e n t . In the whole s e r ie s  o f  3 » l6 l p lacen tae  
there were 92 in tr a -u te r in e  deaths making an o v e r a ll  in c id en ce  on ly  
o f  3 per c e n t . L ikew ise, in  th is  group o f  g r o ss ly  in fa r c te d  p lacen tae  
there was a ra ised  in c id en ce  o f  meconium s ta in in g  (12 per cen t) and
a lso  o f  a cc id en ta l ante-partum  haemorrhage (10 per c e n t ) .  In  con­
n ectio n  w ith  the la t t e r  group, i t  was ev id en t on 4 sep arate  o cca sio n s  
in  the course o f  th is  stud y , th at a c c id e n ta l haemorrhages had a r ise n  
from haemorrhagic in fa r c t io n s  o f  the ch oriod ecid u a l space which had 
lead  to d isru p tio n  o f  the decidua b a s a l i s .  In the same p lacen tae  
were to  be seen oth er haemorrhagic in fa r c t s  o f a s im ila r  age which 
had remained w ith in  the co n fin es  o f the ch o r io -d ec id u a l sp ace.
The h is to r y  o f  the mother who d e liv e r e d  the most se v e r e ly  
in fa r c te d  p lacen ta  seen (No. 927) i s  o f  some in t e r e s t
Mrs M.M.
Age 23 y e a r s .
One prev ious pregnancy.
The f i r s t  pregnancy was com plicated  by a sev ere  a c c id e n ta l  
haemorrhage which produced ren a l c o r t ic a l  damage. During th a t  
pregnancy the blood pressure had been estim ated  tw ice  before the 
occurrence o f  the haemorrhage. At 23 weeks i t  was 160/90  
m illim etr es  o f  mercury and a t  27 weeks i t  was I 4 0 / 9O m illim etr es  
o f  mercury. There was no album inuria.
At 30 weeks she was adm itted as an emergency w ith a c c id e n ta l  
haemorrhage. This was o f extreme s e v e r ity  and subsequently  anuria  
developed', th is  was fo llow ed  by marked o lig u r ia  fo r  8 days before  
d iu r e s is  occurred . Treatment was by the B orst d ie t .  The blood
urea reached a maximum o f  215 mgm. per cen t and the serum p otas­
sium a maximum o f  30 mgm. per c e n t .  Three months a f t e r  d e liv e r y  
ren al fu n ctio n  t e s t s  were w ith in  normal l im it s  excep t fo r  the
urea c learan ce which was sub-standard . No d e t a i l s  o f  the p lacen ta  
in  th is  pregnancy were a v a ila b le .
Second Pregnancy.
The blood pressure in  th is  pregnancy was 130/90 m illim etr es  
o f  mercury a t  26 weeks and 140/90 mm. o f  mercury a t  33 weeks 
when she was adm itted  to h o s p i ta l .  The blood p ressure remained 
about th is  l e v e l  and album inuria o f  0 .5  -  1 .0  gram per l i t r e  
p e r s is te d  u n t i l  d e liv e r y  occurred , fo llo w in g  in d u ctio n  o f  lab ou r,
6 weeks la t e r .  The baby weighed 3 pounds 10 ounces and su rv ived .
The p lacen ta  weighed only 8 ounces and was extrem ely th in  
(ch orio -d ec id u a l measurement 0 .7 5  -  1 .2 5  cms.) and gross in fa r c t io n  
involved  approxim ately 2/ 3rds o f  the p la ce n ta l su bstan ce.
(F ig s . A llan d 1 2 ).
I t  seems very l i k e ly  th a t in  t h is  ca se  p la c e n ta l damage was a 
secondary e f f e c t  o f  the maternal h yp erten sion  and p o ss ib ly  to some 
ex ten t r e la te d  to the prev ious kidney damage.
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Fig', A. 11
F ig .  A .12
F ig .  A«11 and A. 12. P la c e n ta  N o.927 showing g ro ss  
i n f a r c t i o n .  The mother had se v e re  a c c id e n t a l  a n t e ­
partum haemorrhage in  h e r  l a s t  p regnancy, com plica ted  
by r e n a l  c o r t i c a l  damage. The rem arkab le  f e a t u r e  of 
t h i s  pregnancy was t h a t  the f o e tu s  was a b l e  to  s u rv iv e  
d e s p i t e  i n f a r c t i o n  in v o lv in g  ap p ro x im ate ly  tw o - th i rd s  
o f  the p la c e n ta  -  th e  t o t a l  w eight of which was on ly  
8 ounces,
(See case summary -  Mrs M.M.)
b. I n fa r c t iv e  L esions due to Thrombosis in  th e F o eta l C ir c u la tio n .
On in sp e c t io n  o f  3 p lacen tae  (Nos. 581, 682 and 942) i t  was 
q u ite  ev ident th a t the d is t r ib u t io n  o f the in fa r c t iv e  p rocess in volved  
a la rg e  branch o f  the u m b ilica l v e s s e l s .  I t  i s  q u ite  p o ss ib le  th a t a 
con sid erab le  proportion  o f  the le s io n s  in  the prev ious group were a lso  
p rim arily  f o e t a l  in  o r ig in  but on ly  in  th ese  3 could th is  be deduced 
w ith  con fid en ce on in sp e c t io n  o f  the p la c e n ta . F igure A13 shows the 
throm bosis o f  the fo e ta l  v e s s e ls  in  ca se  581 arai "the r e la te d  d is tr ib u t io n  
o f  the in fa r c t io n .
In none o f  th ese  ca ses  were any untoward e f f e c t s  ev id en t c l i n i c a l l y .
c» Sub-chorionic F ib r in  D ep o sit io n .
Small d e p o s its  o f f ib r in  on the f o e t a l  su rface  o f  the p la cen ta  
ju s t  beneath the chorion were found to  be extrem ely common. In  11 
specim ens, however, th is  was on a r e la t iv e ly  m assive s c a le  in v o lv in g  
p r a c t ic a l ly  the whole o f the ch o r io n ic  p la te  -  y e t  on s e c t io n  o f  the 
p lacen ta  in  each o f  th ese  in sta n ces  i t  was found th a t the ch orio -d ec id u a l 
space was q u ite  fr e e  from in fa r c t io n . There were no f o e t a l  deaths in  
th is  group nor any occurrence o f  meconium s ta in in g .
F ig .  A .15 . P la c e n ta  No.581 showing d i s t r i b u t i o n  o f  
i n f a r c t i o n  co rresp o n d in g  to  f o e t a l  v e s s e l  th rom bosis .  
An a r e a  en c lo sed  by the  two branches  o f  the thrombosed 
v e s s e l  was su p p lie d  by a n o th e r  v e s s e l  which c ro ssed  
s u p e r f i c i a l  to  one o f  th e  in f a r c t e d  b ran ch e s .  T h is  
p o r t i o n  o f  p la c e n ta  was u n a f f e c te d .
Y/hat i s  the mechanism o f  the form ation o f  such su b -ch orion ic  
f ib r in  d ep o sits?  From ob serv a tio n  o f  p lacen tae  numbers 1001 and 536 
in  t h is  s e r ie s  i t  appears th a t th ey  r e s u l t  from c lo t t e d  blood which  
has escaped from the ch o r io -d ec id u a l space to l i e  beneath the ch o r io n ic  
p la te .  In  the former specimen a th in  la y e r  o f b lood  c lo t  o f  s u f f i c ie n t  
age to be beginn ing to lo s e  i t s  co lour was e v id e n t . This c lo t  o therw ise  
had a l l  the appearances o f  a ty p ic a l subchorion ic f ib r in  p laque.
In No. 536 was encountered the most remakable p la cen ta  in  the 
whole s e r i e s .  The maternal h is to r y  was a s  fo llo w s  : -
Mrs C.N.
Age 34 y e a r s .
Two prev ious p regn an cies.
The f i r s t  two pregnancies were normal and each r e su lte d  in  
the spontaneous d e liv e r y  a t  term o f 6 pounds 7 ounce b a b ie s . No 
note was made concerning any abnorm ality o f  the p la cen ta  on e ith e r  
occa sio n .
Third Pregnancy, 
ite.
At 25 weeks/^mother was f i r s t  examined and the pregnancy 
seemed e n t ir e ly  normal. Blood taken a t th a t time revea led  a 
p o s it iv e  Wasserman r e a c t io n . There was no h is to r y  o f le u e t ic  
in fe c t io n ,  nor any p h y sica l s ig n s but as confirm atory s e r o lo g ic a l  
t e s t s  were a l l  p o s i t iv e ,  and her husband was an Arab seaman, an 
a n t i - s y p h i l i t i c  course o f  p e n ic i l l i n  was g iv en .
At 31 weeks she a ttended  the c l i n i c  com plaining o f having  
l o s t  a te a -sp o o n fu l o f  b lood , a s so c ia te d  w ith  some abdominal 
discom fort, 24 hours p r e v io u s ly . On exam ination the abdomen 
was ra th er ten se  and f o e t a l  p arts  hard to f e e l  but the fo e ta l  
h ea rt was a u d ib le . No fu r th er  developm ents occurred a t  th is  
s ta g e .
Two weeks la t e r  the fo e tu s  was ly in g  tr a n sv e r se ly  and a t  
t h is  exam ination the blood p ressure was 140/100 mm. o f  mercury. 
There were no o th er toxaem ic s ig n s .
One week la t e r  a t  34 weeks the p a t ie n t  was adm itted in  
advanced labour w ith  the breech p re se n tin g . Spontaneous 
d e liv e r y  o f  a 2 pounds 14 ounce l i v e  fem ale ch ild  took p lace  in  
the adm ission room b efore the a r r iv a l o f  m edical a s s is ta n c e .
This was fo llow ed  10 m inutes la t e r  by the spontaneous d e liv e r y  
o f  a  la r g e , abnormal lo o k in g  p lacen ta  w eighing 1 pound 15 ounces. 
The baby d ied  a t  5 days from prem aturity .
The p lacen ta  was o f remarkable depth , measuring 7*5 cms. from 
fo e ta l  to maternal su r fa c e . The o th er  dim ensions were 14 cms. x 16 .5  
cms. I t  appeared th a t blood had su ffu sed  beneath the f o e t a l  membranous 
surface o f  the p la ce n ta , s tr ip p in g  the ch o r io n ic  p la te  from the r e s t  
o f  the ch orio -d ec id u a l p la cen ta l su bstan ce. The fo e ta l  v e s s e ls  could 
be seen  through the g l i s t e n in g  d isten d ed  ch orion ic  membrane (F ig . A 14)•
F ig . A .14 and A .15» P lacen ta  No.536 showing f o e t a l  
and maternal su r fa ces . The maternal su rface  appears 
normal excep t fo r  a rim o f  "blood c lo t  in v o lv in g  two- 
th ird s  o f  the circum ference. The f o e t a l  surface shows 
the membranes and v e s s e ls  d istended  by underly ing  
haematoma. The cord in s e r t io n  i s  p er ip h era l.
(See case h istory  Firs. C.N.)
The maternal su rface  (F ig . A. 15') showed lu sh , red , h ea lth y  lo ok in g  
coty ledon s for  4 /5 th s  o f  i t s  a rea , w hile  the rem aining l / 5 t h  (a 
c ircu m feren tia l p ortio n ) showed blood c lo t  th a t appeared to be approx­
im ately  2-3 weeks o ld . Viewed la t e r a l ly  (F ig . A .1.6) th is  c lo t  appeared 
to extend r ig h t  round the p lacen ta  and to be continuous with the blood  
c lo t  ly in g  beneath the ch orion ic  p la t e .  The appearance was rather  
su g g estiv e  o f a turban w ith  a mop o f  h a ir  protruding from i t s  topi
The p la cen ta  was f ix e d  in  form alin  and v e r t ic a l  s e c t io n  two 
months la t e r  (F ig . A .17) confirmed the suspected  anatom ical arrange­
m ents. I t  was then shown th at the su b -ch o r io n ic  haemorrhage had l i f t e d  
the ch o r io n ic  p la te  6 .5  cms from the ch o r io -d ec id u a l la b y r in th . I t  
was estim ated  th a t only 13 ounces o f  the p la c e n ta 's  t o t a l  w eight was 
a c tu a lly  p la c e n ta l su bstan ce, the remainder bein g  blood c l o t .
S ta in in g  o f p la c e n ta l s e c t io n s  by L e v a d it i 's  method revea led  
no sp iro ch a etes  and the ch o r io -d ec id u a l substance was h is t o lo g ic a l ly  
normal. I t  seems u n lik e ly  th at the p la cen ta l le s io n  was in  any way 
re la ted  to the p o s it iv e  s e r o lo g ic a l  t e s t s  fo r  s y p h i l i s .
The remarkable fea tu re  o f th is  case i s  th a t with th is  gross  
d is to r t io n  o f  the p la cen ta l anatomy, the fo e tu s  was a b le  to su rv ive  
in  utero fo r  a period which was probably o f  3 weeks d u ra tion . The 
exp lan ation  o f  th is  can be seen  in  F ig . A .17 . -  where there are two 
large  f o e t a l  v e s s e ls  a t  one s id e  (above 1 and 2 on the s c a le )  running
F ig .  A .16 and A .17 . P la c e n ta  No*536 l a t e r a l  view 
and medium s e c t i o n a l  view. The l a r g e  mass of c l o t  
ly in g  between the c h o r io n ic  membrane and the c h o r io -  
d e c id u a l  p l a c e n ta l  su b s tan ce  can be seen .  In  the 
s e c t i o n a l  view, f o e t a l  v e s s e l s  can be seen  runn ing  
th rough  the  c l o t  -  from the c h o r io n ic  p l a t e  to p l a ­
c e n ta l  su b s tan ce  -  on a  l e v e l  w ith  "1" and M2" on 
the s c a l e .
(See case  h i s t o r y  Mrs. C.N.)
down from the ch o r io n ic  p la t e ,  through the mass o f  blood c l o t ,  to  the 
fu n c tio n in g  ch orion ic  t i s s u e .
T h is, would appear to rep resen t the most sev ere  form o f  sub- 
ch orion ic  haemorrhage. In  the m ajority  o f in s ta n c e s ,  i t  must be 
presumed th a t l e s s  e x te n s iv e  haemorrhages o f  th is  type produce no 
c l in i c a l  e f f e c t  and m erely undergo gradual transform ation  to  such  
innocuous su b -ch orion ic  f ib r in  d e p o s its  as have been d escr ib ed .
d* R eticu la r  C a lc i f ic a t io n .
There were 16 in sta n ces  (0 .5  per cen t) in  which there was gross  
r e t ic u la r  c a lc i f ic a t io n  o f  the m aternal su rfa ce  o f the p la ce n ta . On 
m u ltip le  se c t io n in g  o f th ese  p la cen ta e , however, i t  was found th a t  
the c a l c i f ic a t io n  ra re ly  extended deep ly  in to  the substance o f the 
p lacen ta  and when i t  d id , i t  was very much l e s s  in te n se  than on the 
d ecidual su r fa ce .
This was w e ll seen  in  specimen No. 958* Fig* A .18 i s  a photograph 
o f  the d ecid u a l a sp ect o f the p lacen ta  shov/ing e x te n s iv e  r e t ic u la r  
c a l c i f i c a t io n .  F ig . A .19 i s  an X-ray taken from the same v iew -p o in t  
which makes the c a lc i f ic a t io n  appear even more e x te n s iv e . F ig . A .2 0 . ,
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F ig ,  A ,18 , Photograph o f  th e  d e c id u a l  a s p e c t  
o f  a  p la c e n ta  showing g ro ss  c a l c i f i c a t i o n ,  
(See F ig s .  A .19 and 20).
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F ig .  A .19»
F ig .  A .20 .
F ig .  A .19 and 20 . X -rays  o f  p la c e n ta  showing g ro ss  
c a l c i f i c a t i o n  (See F ig .  A .1 8 ) .  In  F ig .  A .20, an 
X-ray of a  median s e c t i o n ,  i t  can be seen t h a t  t h i s  
c a l c i f i c a t i o n  i s  a lm o s t  e n t i r e l y  con fin ed  to the 
p e r ip h e ry  o f  the co ty led o n s  -  the  p l a c e n ta l  su b s tan ce  
be ing  very l i t t l e  a f f e c t e d .
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however, shows an X-ray o f  a -g- in ch  s e c t io n  removed from the cen tre  o f  
the p la c e n ta . This shows q u ite  c le a r ly  th a t the c a l c i f i c a t io n  i s  
mainly confined  to the s u p e r f ic ia l  a sp e c ts  o f the p la cen ta  and o f  the 
in d iv id u a l co ty led o n s .
There were no in tr a -u te r in e  f o e t a l  death s in  t h i s  group but in  
5 ou t o f  the 16 , the p lacen ta  was meconium s ta in e d .
Marginal In fa r c t io n .
Included in  t h i s  group are p lacen tae  which showed in fa r c t io n  o f  
the perim eter zone in v o lv in g  more than h a lf  the circum ference. I t  does  
not in clu d e m arginate and circu m va lla te  p lacen tae  in  which the area o f  
the ch o r io n ic  p la te  i s  r e s t r ic t e d .  They are to g e th er  d iscu sse d  in  
d e ta i l  in  S ection  B under the t i t l e  "Placenta E x tra ch o r ia lis"  and the 
d if f e r e n t ia t io n  o f  the various typ es i s  d iscu ssed  th ere a ls o .
There were 23 examples o f  such in fa r c t io n  (0 .7  per cent in c id en ce)  
in  the present s e r ie s .  None was accompanied by in tr a -u te r in e  f o e t a l  
death and on ly  one by meconium s ta in in g  o f  the p la c e n ta .
The importance o f  t h is  l e s io n ,  ap art from d if f e r e n t ia t in g  i t  
from p lacen ta  e x tr a c h o r ia lis ,  i s  th e o r e t ic a l and l i e s  in  i t s  bearing
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on the problem o f  the marginal s in u s  o f the p la c e n ta . T his to p ic  
a ls o  i s  d iscu ssed  in  g rea te r  d e t a i l  in  S e c tio n  B but fo r  the presen t  
i t  s u f f i c e s  to make two comments.
F ir s t ly ,  marginal in fa r c t io n  r a r e ly  in v o lv e s  a regu lar  s t r ip  
round the periphery o f  the organ as one would exp ect i f  a s in u s d id  
run round the circum ference; ra th er  the in fa r c t io n  tends to be deep 
a t  one p o in t and r e la t iv e ly  shallow  a t  the n ex t. (F ig . A .2 1 ).
Secondly, i f  a marginal s in u s  did e x i s t  and i f ,  as i s  claim ed, 
i t  was mainly resp o n sib le  fo r  drainage o f the maternal blood from the 
ch o r io -d ec id u a l space, thrombosis in  th is  reg ion  would be expected to  
lead  to considerab le impairment o f  p la c e n ta l e f f ic ie n c y .  T h is, however, 
does not seem to be the c a se . The presen t f in d in g s  ra th er  support the 
concept th a t the p erip h era l zone in  the p la cen ta  co n ta in s  fu n c t io n a lly  
unimportant anchoring v i l l i  and furtherm ore th a t  i t  i s  o f  l i t t l e  im­
portance as far  a s  the p la ce n ta l c ir c u la t io n  i s  concerned. Such a 
concept i s  supported by other a sp ec ts  o f th is  study.
F ig .  A .21. Median s e c t io n  from a  p l a c e n ta  w ith  
m arginal i n f a r c t i o n .  On the  l e f t  s id e  the  i n f a r c t  
i s  r e l a t i v e l y  sm all and w h i te ,  w h ile  on the  r i g h t  
s id e  i t  i s  much more e x te n s iv e  and i s  p a le  r e d .
i l i ; ! l ! j |  l i ;  l i l i l l l l l l l l ! !
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14 . 11 Abruptio P la cen ta e ."
The co n d itio n s  o f  th is  in v e s t ig a t io n  were u n su ita b le  fo r  a  
c r i t i c a l  study o f  the p lacen ta  in  a c c id e n ta l ante-partum  haemorrhage.
Any r e tr o p la c e n ta l c lo t  was norm ally separated  from the p la cen ta  by 
the a tten d an t a t  the time o f  d e liv e r y . In on ly  26 specim ens could  
i t  be a scerta in ed  from in sp e c tio n  th a t th ere had been haemorrhage 
from the d ecidual a sp ec t o f the p lacen ta  -  o f  the type referred  to  
by American w r ite r s  as "abruptio p lacen tae  y e t  in  the period o f the 
study there were 80 ca ses  c l a s s i f i e d  as " accid en ta l ante-partum  haemor­
rhage" according to the c r i t e r ia  o f  the Royal C ollege o f O b ste tr ic ia n s  
and G ynaecolog ists standard M aternity H osp ita l report book. As 
mentioned p rev io u sly  when d isc u ss in g  in fa r c t iv e  le s io n s  o f  the ch o r io -  
d ecidual sp ace, i t  was p a r t ic u la r ly  ev id en t in  the study how c lo s e  i s  
the r e la t io n sh ip  between haemorrhagic in fa r c ts  and abruptio  p la ce n ta e .
In 6 p lacen tae were found fr e s h , haemorrhagic in fa r c t s  and abruptio  
p lacen tae haemorrhage, in  c lo s e  r e la t io n s h ip  -  g iv in g  the im pression  
th a t in  the reg ion  o f  the abruptio  the infaicfcive le s io n  had broken "the 
con fin es  o f  the ch orio -d ec id u a l space producing the a cc id e n ta l haemorrhage.
The in cidence o f ante-partum  haemorrhage in  a s so c ia t io n  w ith
FOOTNOTE.
A ll ante-partum haemorrhages o th er than those proven to be due 
to  p lacen ta  praevia  by vaginal exam ination or a t  Caesarean s e c t io n ,  
are c la s s i f i e d  a s  " accid en ta l."
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p la cen ta  e x tr a c h o r ia lis  and i t s  s ig n if ic a n c e  in  th is  c o n d it io n , i s  
d iscu ssed  in  S ec tio n  D.
P lacen tae A ssocia ted  w ith  Haemolytic D isease  o f the F o etu s .
In the s e r ie s  o f  p lacen tae  examined were 35 known to  be from 
ca ses  o f  haem olytic d ise a se  o f  the fo e tu s  due to rhesus in c o m p a tib ility  
-  an in c id en ce  o f  1 .1  per c e n t . Seven o f  th ese  were a sso c ia te d  w ith  
p lacen ta  e x tr a c h o r ia lis  -  an in c id en ce  in  th at group a ls o  o f  1 .1  per 
ce n t .
A tten tio n  cen tred  on the p lacen tae  which were a s so c ia te d  w ith  
hydrops f o e t a l i s ,  for in  th ese  d e f in i t e  m acroscopic and h is t o lo g ic a l  
changes were e v id e n t. S ectio n  C o f the t h e s is  i s  devoted to a study  
o f  th ese  ca ses  -  togeth er  w ith  o th ers  of the same type obtained  from 
w ider so u rces .
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S E C T I O N  B.
P L A C E  N T A  E X T R A C H 0 R I A L I S
The nature o f  th is  anomaly i s  d escr ib ed . I t s  a s s o c ia t io n s  
and c l in i c a l  e f f e c t s ,  in  p a r tic u la r  i t s  r e la t io n s h ip  to a n te ­
partum haemorrhage, are an a lysed . The mechanism and management 
o f  t h is  i s  d iscu ssed  togeth er w ith  the a e t io lo g y  o f p la cen ta  
e x tr a c h o r ia lis .  The f in d in g s  are then d iscu ssed  in  r e la t io n  to 
the co n tr o v e r s ia l "marginal sinus"  o f  the p la c e n ta .
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D escr ip tio n  and C la s s i f ic a t io n .
P lacenta e x tr a c h o r ia lis  may be d efin ed  a s  one in  which the mem­
branous chorion  i s  a ttached  not to the periphery o f  the p la cen ta  but 
a t  a var ia b le  d ista n ce  w ith in  the circum ference, (See F ig . B I .)  An 
a lte r n a t iv e  way o f  ex p ressin g  th is  i s  to  say th a t the ch o r io n ic  p la te  
(th a t p ortion  o f the chorion from which the p la c e n ta l v i l l i  have o r ig in )  
i s  d e f ic ie n t  in  area and does not extend to  the periphery o f  the p la ce n ta .
On naked eye exam ination th is  r e s u l t s  in  no ev id en t abnorm ality  
other than a th in  r in g  on the f o e t a l  su rface o f  the p la cen ta  a t  the  
s i t e  o f attachm ent o f the chorion ic  membrane. This i s  found a t var ia b le  
d is ta n c e s  from the c ircu m feren tia l edge. The r in g  may in v o lv e  a l l  or , 
as i s  freq u en tly  the ca se , on ly  a p o rtio n  o f  the circum ference. In  
th ese  circum stances the ju n ctio n  o f  the membranous and v i l lo u s  p arts  
o f  the chorion , co in c id e  w ith  the p la ce n ta l edge fo r  the remainder o f  
the circum ference.
Upon th is  b a s ic  p attern  may be imposed a number o f  secondary  
v a r ia tio n s
( i )  At the s i t e  of the r in g  th ere may be an in fo ld in g  o f  
the membranes. This may take the form o f
(a ) A th in  fo ld  c o n s is t in g  o f  membrane on ly  which  
i s  sem i-transparent (F ig . B 2.) or
(b) A th ick  fo ld  co n ta in in g  a con sid erab le  amount 
o f  f ib r in  (F ig . B3).  This g iv e s  a ra ised  edge 
and a p ic tu re  o f a " p ro jectin g  brim -  -  -  which
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Fig* B l . Diagrammatic r e p r e s e n t a t i o n  o f  the  b a s ic  
a b n o rm a li ty  in  p la c e n ta  e x t r a c h o r i a l i s .  This  type 
o f  p la c e n ta  has been f r e q u e n t ly  r e f e r r e d  to  a s  
" p la c e n ta  m a rg in a ta ."
L I M I T S ' <3F
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F ig .  B2. Diagram of the  type o f  p la c e n ta  e x t r a c h o r i a l i s  
commonly r e f e r r e d  to  a s  " p la c e n ta  c i r c u m v a l l a t a ."  I t  
w i l l  be seen  t h a t  the s i t u a t i o n  w i th  re g a rd  to l i m i t ­
a t i o n  o f  th e  c h o r io n ic  p l a t e  and the p resence  o f  e x t r a -  
c h o r i a l  p l a c e n ta l  t i s s u e  i s  the same a s  F ig .  B l .  The 
only d i f f e r e n c e  i s  the p resence  o f  a  fo ld  o f  membrane 
o v e r ly in g  th e  edge of the  c h o r io n ic  p l a t e .
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Fig1. B$. Photograph o f  f o e t a l  a s p e c t  o f  a p la c e n ta  
e x t r a c h o r i a l i s  w i th  a  t h i c k  fo ld  a t  the margin o f  th e  
c h o r io n ic  p l a t e .  The s c a le  i s  i n  c e n t im e t r e s  re a d in g  
from 20 so i t  can he seen t h a t  the  r e c e s s  b e n e a th  the  
f o ld  i s  2 cms. deep.
F ig .  B4> F o e ta l  a s p e c t  o f  p la c e n ta  e x t r a c h o r i a l i s  
in  which th e re  i s  merely a  t h i n  s h e e t  o f  f i b r i n  a t  
the  r e g io n  o f  the membranous f o l d .
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g iv e s  a hollow  d is h - l ik e  appearance to  the in s id e  
o f  the p lacenta" -  to  quote W illiam  Hunter.
( i i )  There may he a co n sid erab le  d e p o s it io n  o f  f ib r in  or blood  
c lo t  o u ts id e  the r in g  o f attachm ent o f the ch o r io n ic  'mem­
brane. In some ca ses  th is  i s  m erely a th in  sh ee t o f f ib r in
(F ig . B4) w hile in  o th ers i t  may be a la y e r  o f  obvious blood  
c lo t  (F ig . B5)« A ll  grades between th ese  two extrem es may 
be seen .
( i i i )  The membranous f o ld ,  i f  p resen t, may o c c a s io n a lly  con ta in  
ch orion ic  t is s u e  ra th er  than f ib r in  (F ig . B 6). This was 
d escribed  by Pinkerton (1956) but he regarded a l l  the fo ld s  
as b ein g  o f  th is  n atu re. In the p resen t s e r ie s  th is  was 
true in  only a sm all number o f  the c a s e s .
On tran sverse  s e c t io n  o f  the p lacen ta  the appearances are remark­
ab ly  unim pressive (F ig s . B5, B7> B8 and B 9). There i s  u su a lly  very
l i t t l e  d is to r t io n  o f  the anatomy o f  the ch o r io -d ec id u a l sp ace. Even
when there i s  an obvious fo ld  co n ta in in g  a l o t  o f  f ib r in  or blood c l o t ,  
the in tru sio n  upon the ch orio -d ec id u a l space i s  minimal.
I f  there i s  n e ith e r  fib p 6u s d e p o s it io n  a t  the margin o f  the 
ch orion ic  p la te  nor a membranous fo ld , the d e te c t io n  o f  p lacen ta  ex tra ­
c h o r ia lis  may be extrem ely d i f f i c u l t .  In cases  of doubt, confirm ation  
may be obtained by sep aratin g  the am niotic and ch orion ic  membranes and
F ig .  B5» F o e ta l  a s p e c t  o f  p la c e n ta  e x t r a c h o r i a l i s  i n  
which th e re  i s  an  e x te n s iv e  la y e r  o f  c l o t  e n c i r c l i n g  the 
p la c e n ta  o u ts id e  the edge o f  the sm all ch o r io n ic  p l a t e .  
(For c r o s s - s e c t i o n  view see  F ig .  B7)«
F ig .  B6. Photograph of s e c t i o n  o f  the c ircum ference  
o f  p la c e n ta  e x t r a c h o r i a l i s  (m agnified  x 2 ) .  The fo ld  
in  th i s  specimen co n ta in ed  c h o r io n ic  t i s s u e .  The l i n e  
of the r e c e s s  formed by the  fo ld  can be seen  ex ten d in g  
from the l a r g e s t  v e s s e l  on the  c h o r io n ic  p l a t e ,  down­
wards and to  the  l e f t  a t  an ang le  o f  45 d eg rees  w ith  
the  s u r f a c e .  I t  i s  i n  t h i s  case  p a r t i a l l y  o cc luded .
F ig .  B7. T ransverse  s e c t i o n  o f  the p la c e n ta  shown 
in  F ig .  B5. D esp ite  the  e x te n s iv e  r i n g  of  old blood 
c l o t  v i s i b l e  on the  f o e t a l  a s p e c t ,  th e re  i s  l i t t l e  
or no involvem ent o f  the i n t e r - v i l l o u s  space .
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F ig .  B8. F o e ta l  a s p e c t  o f  p la c e n ta  e x t r a c h o r i a l i s  
w ith  a  f o ld  2 .5  c e n t im e tr e s  deep . There i s  a  l a rg e  
amount o f  b lood c l o t  co v e r in g  the  e x t r a c h o r i a l  p l a c e n ta l  
t i s s u e  and ly i n g  in  the  f o l d .  (See F ig .  B9 and case  
h i s t o r y  i n  appendix  No. C.V. 544 ) .
F ig .  B9. T ransverse  s e c t io n  o f  p la c e n ta  shown in  
F ig .  B8. The fo ld  o v e r ly in g  the edge of the c h o r io n ic  
p l a t e  and c o n ta in in g  bipod c l o t ,  can be seen  ben ea th  
the f i g u r e s  12-14 on th e  s c a l e .  There i s  l i t t l e  d i s ­
t o r t i o n  o f  the c h o r io -d e c id u a l  sp ace .  (See case  
h i s to r y  in  appendix  No. C.V. 544).
then tr a c in g  the ch orion ic  membrane towards the p la c e n ta l edge. In  a 
normal p lacen ta  attem pts a t  sep ara tion  cause te a r in g  a t  the p la c e n ta l  
margin. Where there i s  e x tr a -c h o r ia l p la c e n ta l t is s u e  p resen t, however, 
the membrane w i l l  q u ite  r e a d ily  s t r ip  from th a t part o f the p lacen ta  
which i s  o u tsid e  the r in g  and te a r in g  on ly  occurs when the margin o f  
the ch o r io n ic  p la te  i s  reached. (F ig . B.10 and 11) Another fe a tu r e  
o f  p lacen ta  e x tr a c h o r ia lis  i s  th a t, on i t s  f o e t a l  su r fa ce , no f o e t a l  
v e s s e ls  can be seen  p erip h era l to  the r in g  marking the edge o f the 
ch o r io n ic  p la t e .  (F ig . B .12)
From th is  study i t  appeared th a t those p lacentae in  which there  
was g ro ss  naked-eye anatom ical d is to r t io n  -  th a t i s ,  th ose w ith  per­
ip h era l r in g s  o f  f ib r in  or blood c lo t  on the f o e t a l  su rface  o f  the 
p la cen ta , -  were the most l ik e ly  to be a sso c ia ted  w ith  c l in i c a l  e f f e c t s .  
This group included many, but not a l l ,  o f  th ose  w ith membranous fo ld s  
a t  the edge o f  the ch o r io n ic  p la t e .  When i t  came to s t a t i s t i c a l  a n a ly s is ,  
i t  seemed p o ss ib le  th a t the c l in i c a l  e f f e c t s ,  i f  any, o f  th is  grade o f  
p lacenta  e x tr a c h o r ia lis ,  might be l o s t  amongst the la r g er  number which 
had l i t t l e  anatom ical d is to r t io n .  The p lacen tae e x tr a c h o r ia lis  were 
accord in g ly  d iv ided  in to  2 grades
Grade A. P lacentae w ith  sim ple peripheral rings o f  ex tra ch o r io n ic  
t i s s u e ,  w ith  or w ithout a membranous fo ld  a t  the edge o f  the ch orion ic  
p la te ,  were p laced in  th is  group. Examples o f t h is  type are shown in  
F ig s . B . l l ,  B .12 , B.13 and B .14 . I t  w i l l  be seen th a t although the
65
i n  which th e  c h o r io n ic  membrane has been s t r ip p e d  back 
to the  edge o f  the c h o r io n ic  p l a t e .  There i s  a t h i c k  
r i n g  p a r t i a l l y  co v e r in g  th e  f o e t a l  a s p e c t  o f  the e x t r a -  
c h o r i a l  p l a c e n t a l  t i s s u e .  Near th e  s c a le  t h i s  i s  re c o g ­
n is a b le  a s  blood c l o t  w hile  a t  the o th e r  extreme i t  
appea rs  to  be f i b r i n .
F ig .  13.11. P a r t i a l  p la c e n ta  e x t r a c h o r i a l i s  in v o lv in g  
one t h i r d  of the c i rc u m fe re n c e .  The c h o r io n ic  mem­
brane has been to r n  o f f  and th e  edge of the c h o r io n ic
p l a t e  can be c l e a r l y  seen ; the t i s s u e  o u ts id e  t h i s
i s  devoid o f  membrane.
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F ig .  B .1 2 . Complete p la c e n ta  e x t r a c h o r i a l i s .  No 
f o e t a l  b lood v e s s e l s  a r e  v i s i b l e  beyond the  l i m i t s  
o f  the c h o r io n ic  p l a t e .
F ig .  B .1 3 . Binovula.r tw in p la c e n ta  showing p la c e n ta  
e x t r a c h o r i a l i s  w ith  membranous fo ld  in v o lv in g  one p o r t i o n  
only o f  the p la c e n ta .  The fo ld  i s  he ld  open by s t i c k s .
F ig .  B .1 4 . P la c e n ta  e x t r a c h o r i a l i s  showing 
extreme l i m i t a t i o n  o f  the ch o r io n ic  p l a t e ,  
w ith  a t h i n  membranous f o ld .  There i s  no 
f i b r i n  o r  blood c l o t  e v id e n t .
r in g  may be a s so c ia te d  w ith a co n sid erab le  fo ld ,  and the ch o r io n ic  
p la te  be o f  l e s s  than h a lf  the diam eter o f the p la ce n ta , (Fig* B. 14) 
th ere i s  l i t t l e  or no blood c l o t  or f ib r in o u s  d e p o s it io n  and th e  
gen era l p la c e n ta l shape i s  normal.
Grade B. In th is  category were grouped p lacen tae in  which there  
was a r in g  o f blood c lo t  or f ib r in  round the f o e t a l  su rface  o f the 
p la cen ta . In some specim ens th is  la y  o u ts id e  the edge o f  the ch orion ic  
p la te  F ig . B.15 and 16, but in  o th ers  i t  la y  ini the membranous fo ld  
th erefo re  o v er ly in g  the periphery o f the ch orion ic  p la te  (F ig . B9).
The anatom ical d is to r t io n  in  t h is  group was extrem ely v a r ia b le .
In con sid erin g  c e r ta in  p o ss ib le  c l in i c a l  a s s o c ia t io n s  o f p lacen ta  
e x tr a c h o r ia lis ,  f ig u r e s  w i l l  be g iven  fo r  the f in d in g s  w ith  regard to  
th is  group alone in  a d d itio n  to the f ig u re  fo r  a l l  the p lacen tae  
e x tr a c h o r ia li s .
Complimentary Terminology :~
Previous papers on p la c e n ta l anom alies o f  th is  type are confused  
by reason  o f the use o f  d if f e r e n t  terms to d escr ib e  the same c o n d it io n .  
The term inology d eserves comment in  order to c la r i f y  the r e la t io n sh ip  
o f the nomenclature used in  th is  paper^to that employed by other  
workers.
1_. P lacen ta  m arginata i s  the name most freq u en tly  given  to 
d escr ib e  the sim p lest form o f  p lacenta  e x tr a c h o r ia lis  (as described  
above) -  i . e .  th at in  which th ere i s  merely a ch orion ic  p la te  o f  area
Fig,, B .1 5 . P la c e n ta  e x t r a c h o r i a l i s  w ith  a  r i n g  of 
blood c l o t  o u ts id e  the  c irc u m feren c e  of the ch o r io n ic  
p l a t e .  (See F ig .  B.16 and case  h i s to r y  i n  appendix  
No. C.V. 540).
F ig .  B .1 6 . T ransverse  s e c t i o n  and d e c id u a l  view of 
p la c e n ta  shown in  F ig .  B .15. The b a s a l  p l a t e  i s  
h e a l th y  and th e re  i s  very  l i t t l e  involvement o f  the 
p la c e n ta l  su b s ta n c e .
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l e s s  than the p la ce n ta . Some d i f f i c u l t y  d evelop s, however, when w r iter s  
such as Bartholomew e t  a l .  (1953) use th is  tei*m to  cover the q u ite  un­
re la te d  co n d itio n  o f  "marginal in fa r c t io n ."
2_. P lacen ta  circu m valla ta  ("walled-around") i s  used to d escr ib e  
placentae which have a membranous fo ld  or ra ised  r idge a t  the edge o f  
the r e s tr ic te d  ch orion ic p la te .  The m ajority  o f  the papers on the 
su b jec t have th is  term in  th e ir  t i t l e  but some authors in clu d e p lacen ta  
m arginata under the same heading w hile o th ers  ignore the co n d itio n  or 
regard i t  as u n rela ted .
C ertain  w r ite r s , notab ly  W illiam s (1927) are a t  pains to d i f ­
f e r e n t ia te  the m arginate from the circu m valla te  p la ce n ta . However, in  
the course o f the presen t study i t  became c le a r  th a t no such d is t in c t io n  
could be made. Many o f  the p lacen tae showed r in g s  which were o f  sim ple 
marginate type in  one reg io n , w h ile  in  another sec to r  they showed 
ty p ic a l c ircu m valla te  f o ld s .  This was a lso  the con clu sion  o f Torpin 
(1953) and Pinkerton (1956). I t  was fo r  th is  reason th a t the p resen t  
more comprehensive term was adopted.
«
P lacenta  e x tr a c h o r ia lis  was put forward to cover both the 
p rev io u sly  mentioned ab n orm alities  by Robert Meyer, who w rote on th ese  
co n d itio n s  in  1909 and 1912. S ince then the term has l o s t  favour. I t  
i s  adopted here because i t  not only covers both p lacen ta  marginata and 
p lacen ta  c ircu m va lla ta , co n d itio n s  which are freq u en tly  found
sim ultaneously  in  the same organ, hut i t  a lso  d esc r ib e s  the b a s ic  
nature o f  the abnorm ality.
C ircum -crescent p la cen ta  was used by Goodall (1934)> ap­
p a ren tly  to  r e fe r  to the marginate type o f  p la ce n ta .
Nappiform p lacen ta  (" tu rn ip -lik e" ) i s  described  by De Lee 
and G reen h ill (1947) as being synonymous w ith  p lacen ta  c ircu m v a lla ta . 
They confuse m atters, however, by c la s s i f y in g  th ese  anom alies under 
" p lacen ta l in fa r c t io n ."
Other p la cen ta l a d je c t iv e s  encountered in  the l i t e r a tu r e  include  
" en co llo ra ta ,"  "annulus f ib r o su s ,"  "margine" "Brod4"and " c o lla r e tte "  
but none o f  th ese  are exp lained  in  d e t a i l .
D if f e r e n t ia l  D iagnosis : -
A ccepting th a t p lacen ta  marginata and p lacen ta  circu m valla ta  
are but d if fe r e n t  degrees o f  the same abnorm ality -  p la cen ta  ex tra ­
c h o r ia l is  -  the d i f f e r e n t ia l  d ia g n o sis  from a p a th o lo g is ts  an g le  becomes 
reduced to the problem o f  exclu d in g  one c o n d it io n . This i s  the con­
d it io n  o f marginal in fa r c t io n  o f  the p la ce n ta . In th is  th ere i s  no 
evidence o f  a primary anatom ical abnorm ality in  the ch orion ic  p la te ;  
the p lacen ta  i s  normal except fo r  in fa r c t io n  in  the p eriph era l reg io n . 
This change ra re ly  in v o lv es  the whole of the circum ference and there
i s  u su a lly  some degree o f  ir r e g u la r ity  o f  i t s  inner l i m i t s .  The 
r in g  o f  p lacen ta  e x tr a c h o r ia lis ,  in  c o n tr a s t , i s  always a regu lar  
curve. On attem pting to s t r ip  the membranes from a p la cen ta  w ith  
marginal in fa r c t io n  i t  w i l l  be found th a t the chorion  i s  f irm ly  a t ­
tached to the edge o f  the p lacen ta ; e f fo r t s  to s t r ip  i t  fu rth er  than
th is  m erely r e s u lt  in  te a r in g .
On tran sverse  s e c t io n  o f  a p lacen ta  w ith  marginal in fa r c t io n  i t  
i s  obvious th a t the whole th ick n ess  o f the p lacen ta  i s  invo lved  in  the  
p rocess (F ig . B .1 7 ) . In the p lacen ta  e x tr a c h o r ia lis ,  on the other  
hand, any f ib r in  d ep o s itio n  i s  s u p e r f ic ia l  and the u n derly in g  p la ce n ta l
t is s u e  i s  h ea lth y . (F ig s . "B.15 and 1 6 ) .
The d if fe r e n c e s  between the two co n d itio n s  are so obvious th a t  
i t  i s  hard to understand how they have become confused .
FINDINGS IN PRESENT STUDY
INCIDENCE
Out o f  the 3 ,161 co n secu tiv e  p lacen tae examined, 578 were c la s ­
s i f i e d  a s  p lacen tae e x tr a c h o r ia lis  -  an in c id en ce  o f  18 per cen t. The 
d ia g n o sis  was only made when a s t r ip  o f  ch orion ic  t i s s u e ,  a t  le a s t  
h a lf  an inch in  th ick n ess  and in v o lv in g  a t  l e a s t  a th ird  o f  the c ir ­
cum ference, la y  o u tsid e  the l im it  o f the ch o r io n ic  p la te .
Of the 578 p lacentae^ 307 were c la s s i f i e d  as Grade A and 271 as  
Grade B.
This in c id en ce  o f  p lacen ta  e x tr a c h o r ia lis  may appear remarkably 
high but i t  i s  in  fa c t  l e s s  than the in cidence quoted by Torpin (1953 
and 1955a) and Pinkerton (1956) (See Table B l) . I t  i s ,  however, a 
much h igher in cid en ce than had p rev io u sly  been suggested  from the 
rou tin e e n tr ie s  made in  the records o f  the h o sp ita l concerned. On 
checking the d e liv e r y  records in  th is  s e r ie s  o f  578 p lacen tae e x tr a ­
c h o r ia l is  i t  was found th a t in  only 162 cases  (28 per cen t) had the  
anomaly been recorded by the a tten d ant a t  d e liv e r y . The apparent low  
in c id en ce  in  h o sp ita l s t a t i s t i c s  i s  th erefo re  exp lained  by fa i lu r e  to  
examine the p lacen ta  m eticu lou sly  as a rou tin e  or by a fa ilu r e  to 
record the f in d in g s  a ccu ra te ly .
PARITY DISTRIBUTION;-
The r a t io  o f  p lacentae d e livered  by primiparae to those d e liv ered  
by m ultiparae was 1 :1 .4  in  "the whole s e r ie s ;  in  the group o f p lacen tae  
e x tr a c h o r ia lis  i t  was 1:1<,9»
T A B L E  B l.
PERCENTAGE INCIDENCE QF PLACENTA EXTRACHORIALIS 
IN RECORDED SERIES
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Author
No. o f Placenta E xtrach oria lis !
cases j. - -  . ........   j
Marginate ; Circumvallate | Total j
| Bertkau
! ( 1912)
1 (quo ted by 
! W illiam s)
14-■ / ° 1 .? ^
Williams
(1927)
30
Hobbs & P r ic e •
(1940 ) 1 150
 -1 -
Hunt e t  a l .
(1947 ) 47
I Paalman and i
j Veer (1953) j  41
! Torpin I
I (1953) |
Torpin
(1955a) 36 $>
Pinkerton
(1 9 5 6 )
Scott
(1958)
50 2 2 .5$
578
0 .7 #
0-5 #
2 .'
15.3#
0 .5 $
1 - 1 . 5  #  i 24 - 2 4 . 5#i
“ ~ T
1
4#
r
i8
i
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ASSOCIATED PLACENTAL ANOMALIES;-
The in c id e n c e  o f  o th e r  p l a c e n t a l  a b n o r m a l i t i e s  found i n  a s s o c i a t i o n  
w ith  p la c e n ta  e x t r a c h o r i a l i s  i s  shown i n  Table  B I I .  In  t h i s  the  p e r ­
cen tage  in c id e n c e  f o r  each a b n o rm a li ty  in  th e  whole s e r i e s  i s  shown 
to g e th e r  w ith  th e  in c id e n c e  in  the p la c e n ta  e x t r a c h o r i a l i s  group. I t  
w i l l  be seen  t h a t  th e r e  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  e x c e p t  in  2 
r e s p e c t s .  No example o f  a  u n io v u la r  tw in p la c e n ta  was found in  
a s s o c i a t i o n  w ith  p la c e n ta  e x t r a c h o r i a l i s  b u t  t h i s  i s  p robab ly  a  chance 
f i n d in g .  The o th e r  c a te g o ry  in  which th e re  was a d e f i n i t e  d i f f e r e n c e  
was in  th e  f in d in g  of o ld  b lo o d - c lo t  on th e  membranes. In  the p la c e n ta  
e x t r a c h o r i a l i s  group t h i s  was noted  on 30 o c c a s io n s  (5*2 p e r  c e n t )  
compared w ith  a  1 .3  p e r  cen t  in c id e n c e  in  the  whole s e r i e s .  The 
im p l ic a t io n s  of t h i s  a r e  d isc u sse d  l a t e r .
MANIFESTATIONS OF FOETAL ASPHYXIA 
F o e ta l  Death MI n - U te r o ."
I n t r a - u t e r i n e  dea th  o f  the fo e tu s  occurred  on 22 o c c a s io n s  in  
the  578 ca se s  o f  p la c e n ta  e x t r a c h o r i a l i s .  A llow ing f o r  tw in  b i r t h s ,  
t h i s  g iv e s  an  in c id e n c e  o f  3*7 p e r  c e n t .  The comparable f i g u r e  f o r  
the whole s e r i e s  of 3>l6 l confinem ents  (3 ,228 b a b ie s  born) i s  101 
o r  3 .1  p e r  c e n t .  In  the Grade B p la c e n ta  e x t r a c h o r i a l i s  group th e re  
were 14 i n t r a - u t e r i n e  d ea th s  (5 .1  p e r  c e n t ) .  In  on ly  one c a s e ,  
however, d id  i t  seem a t  a l l  l i k e l y  t h a t  the p la c e n ta l  anomaly had 
a n y th in g  to  do w ith  the  f o e t a l  death  and even in  t h a t  th e re  was
OVER-ALL INCIDENCE IN GROUP
ANOMALY
PLACENTA EXTRACHORIALIS
VELAMENTOUS CORD 
ATTACHMENT
BATTLEDORE PLACENTA
SUC CENTURIATE LOBES
BIPARTITE PLACENTAE
BILOBULATE PLACENTAE
MECONIUM STAINING
SUB-CHORIONIC CYSTS
TWIN PLACENTAE
' AMNION NODOSUM
OLD BLOOD CLOT ON 
MEMBRANES
MEMBRANOUS FOLD TO 
' UMBILICAL CORD
GROSS CHORIO-DECIDUAL 
; INFARCTION
’ INFARCTIVE LESIONS DUE 
; TO FOETAL THROMBOSIS
I MASSIVE SUB-CHORIONIC 
| FIBRIN DEPOSITION
* EXTENSIVE RETICULAR 
: CALCIFICATION
MARGINAL INFARCTION
INCIDENCE SHOWING PLACENTA
EXTRACHORIALIS
587 (18. 3 per cen t) ; -
47 (1 .5 per cen t) 3 (0 .5 per cen t)
62 (2 per cen t) 8 (1 .4 per cen t)
55 (1 .7 per cen t) 8 (1 .2 per c e n t)
25 (0 .8 per cen t) -
36 (1 .1 per cent) 4 (0 .7 per cent)
169 (5 .3 per cen t) 2 2 (3 .8 per cen t)
11 (0 .3 per cent) -
67 (2 .1 per cent - 1 5 (2 .6 per cent
49 b inovular) a l l  b inovu lar)
2 (0 .07  per cen t) -
54 (1 .7 per cen t) 4 5 (7 . 8 per cen t)
7 (0 .2 per cen t) 5 (0 . 5 per cen t)
54 (1 .4 per cen t) 1 3 ( 2 . 2 per cen t)
3 (0 .1 per c en t) -
11 (0 .3 per cen t) -
16 (0 .5 per cen t)
......
-
23 (0 .7 per cen t)
reason for  doubt. (This case i s  described in  the sec tio n  on "Ante­
partum Haemorrhage in  A ssociation  w ith Placenta E x tra ch o ria lis ." )
b. Other Signs o f  Foetal Asphyxia.
Meconium s ta in in g  o f the am niotic su rface  was observed in  22 
p lacen tae e x tr a c h o r ia lis  (3*8 per c e n t) . This compares w ith an in c id ­
ence o f  169 (5*3 per cen t) for  the whole s e r ie s .  In  Grade B p lacen tae  
e x tr a c h o r ia lis  the in cidence was 9 (3«3 per c e n t ) .
A c l in ic a l  d iagnosis of fo e ta l asphyxia from au scu lta tion  o f the 
fo e ta l heart in  labour was made in  21 (3*7 per cent) cases of placenta  
ex tra ch o r ia lis  and in  111 (3*5 per cent) o f the whole s e r ie s .
From the an a ly sis  of the comparative incidence o f  in tra -u ter in e  
fo e ta l death and o f the occurrence of signs o f fo e ta l asphyxia, i t  
would appear that placenta ex tra ch o r ia lis  does not in ter fere  with fo e ta l  
oxygenation. This i s  perhaps surprising when i t  i s  reca lled  that in ­
spection  o f the chorionic surface of the p lacenta revea ls  that the 
fo e ta l v e sse ls  do not extend beyond the lim its  of the chorionic p la te ,  
and that the la t t e r  may be 2 or more inches w ith in  the p lacenta l margin. 
Moreover, there i s  o ften  considerable f ib r in  deposition  around the edge 
of the chorionic p la te .
R adiological stu d ies of placentae in which the fo e ta l vascular  
tree was in jected  with radio-opaque medium, make i t  c lea r , however, 
that although v esse ls  are not evident on the surface o f the placenta  
beyond the chorionic p la te , the chorionic tis su e  which l i e s  outside
t h is  i s  ju s t  as w e ll supplied  w ith f o e t a l  v e s s e ls  as e lsew h ere . I t
seems th erefo re  that the fo e ta l  v e s s e ls  merely pass from view  a t  the
edge o f the ch orion ic  p la te  and th e ir  course i s  u n in terru p ted ,
(F ig s . B .18 , B .19 , B .20 , B .21, B.22 and B .2 3 ).
The p lacen tae were prepared for  in j e c t io n  in  the manner described
by B acsich  and Smout (1938); the u m b ilica l v e s s e ls  were then in je c te d
=¥■
w ith barium su lphate suspension  u sin g  an in je c t in g  apparatus with  
attached  manometer a t a maximum pressure o f 80 m illim etr es  o f mercury.
M a tu r i ty  and B i r t h  W eight.
The average duration  o f  pregnancy in  the cases  w ith  p lacen ta  
e x tr a c h o r ia lis  was 39*5 weeks, compared with 40 .2  weeks in  the co n tro l 
s e r ie s .  In Grade. B p lacen tae e x tr a c h o r ia lis  the f ig u r e  was 39*2 weeks. 
None o f  the d if fe r e n c e s  i s  s t a t i s t i c a l l y  s ig n if ic a n t .
The in c id en ce  o f  premature d e liv e r y  by d ates was ca lc u la te d  on 
the number o f pregnancies which term inated in  the % th week or e a r l ie r .  
The fig u re  o f 5 per cen t was obtained for  the p la cen ta  e x tr a c h o r ia lis  
group and a ls o  fo r  the c o n tr o ls .
Immaturity by w eight was taken as a b ir th  w eight o f  5 pounds 8 
ounces or l e s s .  The in cidence was 10 .7  per cen t in  the p lacenta
* FOOTNOTE.
"Micropaque" (Damancy and C o .L td .)  was u sed .  T h is  c o n ta in s  one 
ounce by w eigh t o f  a  s t a b i l i s e d  m ic ro -d isp e n s io n  o f  barium su lp h a te  
i n  each f l u i d  ounce. T h is  s ta n d a rd  p r e p a r a t io n  was mixed w ith  an  
equal volume o f w ater  b e fo re  u s e .
+ +  f o o t n o t e .
The c o n t r o l  s e r i e s  i s  t h a t  r e f e r r e d  to i n  S e c t io n  A, in  which 200 
women w ith  normal p la c e n ta e  were q u es t io n ed  p e r s o n a l ly  as  to t h e i r  
h e a l th  in  pregnancy and t h e i r  c a s e -n o te s  s c r u t i n i s e d  in  the same 
manner a s  th o se  w ith  abnormal p la c e n ta e .
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F ig .  B .1 7 * T ransverse  s e c t io n  o f  p la c e n ta  w ith  
m arginal i n f a r c t i o n .  The i n f a r c t s  invo lve  the 
whole th ic k n e s s  o f  the  p la c e n ta l  su b s ta n c e .
F ig .  B .1 8 . P lacenta e x tr a c h o r ia l i s  a f t e r  in je c t io n  
o f  the fo e ta l  vascu lar tree  with "IVli cr opaque."
(See F ig .  B .19 ) .
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Fig . B .1 9 . X-ray of the in je c te d  p lacenta  e x tr a c h o r ia l i s  
shovm in  F ig . B.18. A w ire was $aid on the p lacenta  a t  
the margin o f  the chorionic  p la te  and i t  can be seen 
that cotyledons s itu a ted  o u ts id e  th is  are w e l l  vascu lar-  
i s e d .
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F ig .  B .20 . X-ray o f  an o th e r  s im i l a r l y  i n j e c t e d  
p la c e n ta  e x t r a c h o r i a l i s .  There i s  ag a in  evidence 
o f  good f o e t a l  v a s c u la r  supply  to  the e x t r a c h o r i a l  
p la c e n ta l  t i s s u e .
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F ig ,  B .21 . Normal p la c e n ta  i n j e c t e d  in  a s im i l a r  
manner. In  t h i s  and the  p rev io u s  X -ray, c o n s t r i c t i o n s  
o f  the  v e s s e l s  can he seen  presumably due to  the sph in ­
c t e r s  d e s c r ib e d  by Spanner (1935) and Bartholomew e t  
a l .  (1955).
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F ig s .  B .22 and B .2 3 * P la c e n ta  e x t r a c h o r i a l i s  showing 
absence o f  v e s s e l s  o u ts id e  the  c h o r io n ic  p l a t e  on the  
f o e t a l  s u r fa c e  view. In  the t r a n s v e r s e  s e c t io n  i t  can 
be seen t h a t  th e re  a re  v e s s e l s  p r e s e n t  in  t h i s  r e g io n  
b u t  they  l i e  a t  a deeper le v e l*
9
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e x tr a c h o r ia lis  s e r ie s  and 11.5 per cen t in  the Grade. B p lacentae  
e x tr a c h o r ia lis .  The o v e r a ll h o sp ita l in c id en ce  fo r  immaturity by th is  
standard was 9»5 per cen t. These d if fe r e n c e s  a r e , a g a in , n o t s t a t i s ­
t i c a l l y  s ig n i f ic a n t .
The average b ir th  w eight o f  the bab ies who had p lacen tae ex tra ­
c h o r ia l is  was 7 pounds 0 ounces and in  the Grade B p lacen tae  ex tra ­
c h o r ia l is  group 6 pounds 14 ounces. In the co n tro l s e r ie s  i t  was 
7 pounds 5 ounces.
P ost-par turn haemor rhage.
Post-partura haemorrhage occurred in  27 cases in  which p lacen ta  
e x tr a c h o r ia lis  was found -  an in cidence o f  4*7 per c e n t . In a s so c ia t io n  
w ith  Grade B p lacen ta  e x tr a c h o r ia lis ,  post-partum  haemorrhage occurred  
in  20 cases  an in cid en ce o f  7«4 per ce n t. This compares w ith an over­
a l l  in cidence o f  4*4 per cen t in  a l l  the women d e liv ered  during the  
period  o f the in v e s t ig a t io n .
•
Manual Removal o f  the P la cen ta .
This was necessary  in  4 o f  the ca ses  o f p lacen ta  e x tr a c h o r ia lis  
(0 .7  per c e n t ) .  The h o sp ita l o v e r a ll in cidence o f  manual removal was 
0 .9  per cen t.
Toxaemia o f  Pregnancy.
Pregnancy toxaemia occurred in  a s so c ia t io n  w ith  p lacen ta  ex tra ­
c h o r ia l is  in  24 cases  -  an in cid en ce o f 4*2 per c e n t . In  the Grade B
p la cen ta  e x tr a c h o r ia lis  group the in cid en ce was 4 .1  per cen t ( l l  ca se s)  
T his i s  l e s s  than the o v e r a ll toxaemia in c id en ce  which was 6 per cen t  
a t  the time th is  in v e s t ig a t io n  was being conducted.
The standards adopted fo r  the d ia g n o sis  o f  toxaemia are d e ta ile d  
in  f u l l  in  S ection  C o f the t h e s i s ,  where the problem i s  d iscu ssed  in  
grea ter  d e t a i l .
Leakage o f Liquor during Pregnancy.
In 2 c a se s , women who even tu a lly  d e liv ered  Grade B p lacentae  
e x tr a c h o r ia lis  drained ’’per vaginam", f lu id  which was presumed to be 
l iq u o r , fo r  14  and 8 weeks r e s p e c t iv e ly  before d e liv e r y .
N either o f  th ese  p a tie n ts  were seen  p erso n a lly  during the a n te­
n a ta l period and they were not in v e s t ig a te d  in  any d e t a i l .  They are  
o f  some in t e r e s t ,  however, in  view o f the remarkably h i^ i in c id en ce  
o f  s o -c a lle d  "hydrorrhoea gravidarum" recorded in  a s s o c ia t io n  with 
placenta, c ircu m valla ta  by w r iter s  such as Hunt e t  a l .  (1947) and 
Paalman and Veer (1953) (See Table B i l l ) .
Hydramnios with Placenta E xtrach oria lis.
In on ly  3 pregnancies, out o f the 578 which were a sso c ia te d  w ith  
p lacentae ex trachoria lis^ w as hydramnios an a n te -n a ta l com p lica tion .
(0 .5  per cen t in c id e n c e ). This compares w ith an o v e r -a l l  in cidence  
fo r  hydramnios o f 0 .8  per cent fo r  a l l  the p a tie n ts  d e liv ered  in  the  
period o f  the survey. The standards adopted fo r  making the d ia g n o sis
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o f  hydramnios were those o f S co tt  and W ilson (1957)•
Mention i s  made o f th ese  f a c t s  merely because i t  has been claim ed  
(P le n tl and Gray, 1957) th at p lacen ta  circu m valla ta  i s  a cause o f  
hydramnios. Various a sp ec ts  o f  liq u o r  production and d isp o sa l are  
d iscu ssed  in  S ection  D.
P lacenta  E x tr a c h o r ia lis  in  R ela tio n  to A bortion .
I t  i s  d i f f i c u l t  to  come to d e f in it e  con clu sion s as to the a s ­
so c ia t io n  o f  p la cen ta  e x tr a c h o r ia lis  w ith  a b ortion . A bortion p lacentae  
o f  from 12-28 weeks m aturity are hard to ob ta in  in  good co n d itio n . 
P a tie n ts  a t  th is  stage o f pregnancy are ra re ly  d e liv ered  in  m aternity  
u n it s .  During the period o f  the study, on ly  17 ab ortion  p lacentae o f  
th is  m aturity were obtained s u ita b le  for  stu d y . Four o f these showed 
evidence o f p lacen ta  e x tr a c h o r ia lis  (2 5 .5  per c e n t ) ,  though in  some 
p lacen tae ea r ly  in  th is  period i t  was extrem ely d i f f i c u l t  to decide  
whether they were examples of p lacen ta  e x tr a c h o r ia lis  or n o t. (F ig . B.24) 
McKay and H ertig (1957) s ta te  th a t p lacen ta  c ircu m valla ta  i s  the 
one anatom ical f in d in g  o f any frequency in  p lacen tae from second t r i ­
m ester a b o rtio n . This was a lso  so in  the present s e r ie s  w ith  regard 
to p lacen ta  e x tr a c h o r ia lis  but the in cidence was not s ig n i f ic a n t ly  
higher than in  the mature p lacentae examined. The fa c t  th a t the in ­
cidence appears to be approxim ately the same in  ab ortion  as in  l a s t  
tr im ester  p lacen tae has bearing on the a e t io lo g ic a l  th eo r ie s  concerning  
p lacen ta  e x tr a c h o r ia lis .
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Recurrent P lacen ta  E x tr a c h o r ia lis .
In the course o f  th is  study 4 cases were d iscovered  o f recurren t  
p lacen ta  e x tr a c h o r ia lis .  In  3 o f  th ese  ca ses  the p rev ious abnormal 
p lacentae had been seen  p erso n a lly  but before the p resen t study was 
commenced. The d e t a i l s  o f 2 o f  th ese  cases are g iven  in  f u l l  in  the 
appendix fo r  they serve  a s  good examples o f the so r t  o f  com p lication s  
which may a r is e  in  the a n te -n a ta l period as a r e s u lt  of the presence  
o f p lacen ta  e x tr a c h o r ia lis .
Whatever the mechanism o f a e t io lo g y  o f the co n d itio n , w ith  an 
in c id en ce  as high as 18 per cen t there i s  c le a r ly  a con sid erab le chance 
o f  encountering recurrent cases  in  a s e r ie s  o f th is  s i z e .  The personal 
s e r ie s  stud ied  extended over 13 months, however, and only 12 women 
were d e liv ered  tw ice in  th is  p eriod . I t  i s  im possib le  to a llow  fo r  
the percentage o f  cases o f the anomaly which were c o r r e c tly  diagnosed  
and recorded in  pregnancies occurring o u tsid e  th is  stud y .
There i s  no evidence from th is  study to show th a t the occurrence 
o f  p lacen ta  e x tr a c h o r ia lis  i s  o ther than a chance one. In th is  resp ec t  
the a e t io lo g y  o f  the co n d itio n  would appear to be on a s im ila r  b a s is  
to th at o f  p lacen ta  p raevia .
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Ante-nartum Haemorrhage in  A sso c ia tio n  w ith  P lacen ta  E x tr a c h o r ia lis*
Signs o f  Haemorrhage,
I t  i s  d i f f i c u l t  to  a s se s s  the e x a c t in cid en ce o f  haemorrhage in  
a s s o c ia t io n  w ith  p lacen ta  e x tr a c h o r ia lis  -  e ith e r  c l i n i c a l l y  or from 
in sp e c tio n  o f the d e liv ered  p la cen ta . D e f in ite  evidence of old  blood  
c l o t  on the membranes was p resen t in  45 specimens o f  p lacen ta  e x tr a ­
c h o r ia l is  (7 .8  per c e n t ) .  In a s so c ia t io n  w ith Grade B p lacen tae ex tra ­
c h o r ia l is  there were 58 specimens showing c lo t  on the membranes, an 
in cid en ce o f  14 per cen t in  th is  group. As shown in  Table BII the 
o v e r a ll  in cidence in  the whole s e r ie s  was only 1 .7  per cen t.
In  a d d itio n , however, very many o f the p lacentae showed haemorrhage
on the fo e ta l  su rfa ce  o f the ex tra ch o r ia l p la cen ta l t is s u e  which did
not extend beyond the p la ce n ta l edge. In some ca ses  the blood was
r e la t iv e ly  fr e sh , w hile in  o th ers i t  was pale pink and ob v iou sly  o f
insome weeks standing, w h ile /a  th ird  group i t  was y e t  o ld e r ) c o n s is t in g  
sim ply o f  a fib ro u s r in g . In some specimens there was evidence o f  
la y e r s  o f  blood c lo t  and f ib r in  a t  a l l  th ese  various s ta g e s  v is ib le  
in  the same p la cen ta .
From the examination o f  th ese  578 p lacentae e x tr a c h o r ia lis  i t  
became ev id en t that the fib ro u s  r in g  seen  in  so many o f the p lacen tae  
was m erely the end r e s u lt  o f c ircu m feren tia l haemorrhage. I f  th is  i s  
accepted , i t  can then be sa id  th a t a l l  the Grade B p lacen tae e x tr a ­
c h o r ia l is  showed evidence of haemorrhage -  in  the shape o f th is  fib ro u s  
r in g .
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A fea tu re  o f th ese  haemorrhages a t  the edge of^ chorion ic p la te  
was th at in  the great m ajority  o f  ca se s  the escaped blood spread c i r ­
cum ferentia l l y ,  round the f o e t a l  su rface of the e x tr a -c h o r ia l p la ce n ta l 
t i s s u e ,  beneath the membranes. (F ig . B.15 and 1 6 ) . In some ca ses  the  
blood extended round only  part o f the perim eter zone but in  many i t  
covered the e n t ir e  circum ference. No such tendency towards circum­
fe r e n t ia l  spread o f  escaped blood was noted in  normal p lacen tae ( i . e .  
in  p la cen ta  in  which the edges o f  the ch orion ic  and basa l p la te s  co in ­
c id e d ) . In th e se , any blood escap in g  from the p la ce n ta l edge appeared 
to track i n i t i a l l y  in  the d ir e c t io n  o f  the c e r v ix . In the p lacen ta  
e x tr a c h o r ia lis  group track in g  in  th is  d ir e c t io n  u su a lly  on ly  occurred  
seco n d a r ily , i f  a t  a l l ,  a f t e r  c ircu m feren tia l spread. This d if fe r e n t  
method o f  spread o f  escaped blood i s  shown d iagraraatica lly  in  F ig s .
B.25 and 26. This means th a t the high in cid en ce  o f  blood c lo t  on the  
membranes in  a s so c ia t io n  w ith  p lacen ta  e x tr a c h o r ia l is ,  i s  even more 
s ig n if ic a n t  than the s t a t i s t i c s  show.
Another fea tu re which was ev id en t from the exam ination o f  these  
578 p lacen tae e x tr a c h o r ia lis ,  was that when periph era l haemorrhage did 
occur in  such p lacentae i t  always occurred from the edge o f  the chor­
io n ic  p la te  -  not from the edge o f  the p lacen ta  -  which in  these  
placentae was the edge o f  the basal (or d ecid u a l) p la te .  This f a c t  
has bearing  on the q u estion  o f s o -c a lle d  "marginal sin u s haemorrhage"
-  which i s  d iscu ssed  la t e r .
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F ig .  B .24» A bortion  p la c e n ta  from a 14 weeks pregnancy , 
p robab ly  an example o f  p la c e n ta  e x t r a c h o r i a l i s  w ith  a  
0 .6  cm. r e c e s s  (Scale  in  c e n t im e tre s  re a d in g  from 20). 
The d ia g n o s is  o f  p la c e n ta  e x t r a c h o r i a l i s  i s  d i f f i c u l t  
a t  t h i s  s ta g e  o f  pregnancy.
i r
F i g .  S .25. F ig . B .2 6 .
F ig s . B.25 and B.26. Sketches to show the d if fe r e n t  
rou tes o f spread when haemorrhage occurs from the edge 
o f the ch orion ic p la te  in  p lacenta  e x tr a c h o r ia lis .  
(F ig . B.25) and in  the normal p lacen ta  (F ig . B .2 6 ) .
91
Revealed Ante-partum B leed in g  in  P lacen ta  E x tr a c h o r ia lis  
Early Pregnancy.
Vaginal b leed in g  occurred b efore the 28th week in  47 pregnancies  
from which p lacen tae  e x tr a c h o r ia lis  were obtained -  an in c id en ce  o f  
8 ,1  per c e n t . In the Grade B p lacen ta  e x tr a c h o r ia lis  group the in ­
cidence was 10 .5  per c e n t . The haemorrhages varied  from s l ig h t  "shows"
to a lo s s  o f  over a p in t  o f  blood in  2 c a se s . The in cid en ce o f  ea r ly
. +
pregnancy haemorrhage in  the 200 con tro l p a t ie n ts  w ith normal p la ­
centae wasl)(7*5 per c e n t ) .  None o f th ese  15 haemorrhages was a major 
one.
Late Pregnancy.
V aginal haemorrhage occurred a f te r  the 28th week o f  pregnancy 
in  40 o f  the ca ses  of p lacen ta  e x tr a c h o r ia lis  (6 .8  per c e n t ) .  In the 
con tro l s e r ie s  questioned  the comparable in cid en ce was 5 per cen t.
There was a preponderance o f la t e  pregnancy haemorrhage in  a s so c ia t io n  
w ith Grade B p lacen tae e x tr a c h o r ia lis  -  52 cases  (11 .8  per c e n t ) .
The s e v e r ity  o f the haemorrhage was as ■varied a s  in  ea r ly  preg­
nancy. On a n a ly s is  the cases could be d iv ided  in to  the fo llo w in g
*  fo o tn o te
The figu re  fo r  th is  con tro l s e r ie s  rath er than the o v e r a ll f ig u re  
fo r  the h o sp ita l must be used for  comparison in  th is  matter as on ly  
these c o n tr o ls  were su bjected  to the same personal q u estion in g  w ith  
regard to ante-partum blood lo s s  as were those women who had d e liv ered  
p lacentae e x tr a c h o r ia lis .
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groups :
Haemorrhage due to p lacen ta  p ra ev ia . 4 ca se s
Haemorrhage o f  "abruptio placentae"
typ e, w ith c la s s ic a l  s ig n s o f
concealed  haemorrhage. 7 ca ses
T r iv ia l "shows". 11 cases
Haemorrhage o f  a type su sp ic io u s  o f
p la cen ta  praevia  but not a sso c ia te d
w ith  a lo w -ly in g  p la cen ta . 18 cases
This l a s t  group o f  18 cases would appear to c o n s t itu te  the one 
c l i n i c a l l y  im portant a s so c ia t io n  o f  p lacen ta  e x tr a c h o r ia lis .  In a l l  
o f these the type o f p a in le s s  ante-partum  haemorrhage was s u f f i c i e n t  
to  r a is e  a su sp ic io n  o f  p lacen ta  p ra ev ia . In some the presence o f  
p lacen ta  praevia was ev en tu a lly  excluded w ith  reasonable confidence  
by the p h y sica l s ig n s but in  others th is  was not p o ss ib le  and the 
ca ses  were managed as ones o f  p lacen ta  p raev ia . This involved  8 of 
the 18 p a t ie n ts  in  vary ing  periods o f h o sp ita l s ta y  -  the lo n g e s t  being  
9 and 11 weeks. F ive o f the p a tie n ts  had to be examined under anaes­
th e s ia  to exclude p lacen ta  praevia  w ith c e r ta in ty , w hile 4 required  
blood tra n sfu s io n .
There was one fo e ta l  death in  th is  group o f 18 c a se s . A haemor­
rhage o f 6 ounces occurred a t  the on set o f  labour, the fo e ta l  heart 
sounds disappeared and a fresh  s t i l lb o r n  in fa n t was d e liv e r e d . There
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was a com plete p lacen ta  e x tr a c h o r ia lis  r in g  w ith  a s l ig h t  membranous 
fo ld  a t the l im it  of the ch orion ic  p la t e .  There was a con sid erab le  
amount o f  f ib r in  in  the fo ld  and th is  was seen to a r is e  from orga n is in g  
blood c l o t .  There was approxim ately a fu rth er  6 ounces o f r e la t iv e ly  
fe sh  blood c l o t  apparently a r is in g  from the edge o f the ch orion ic  p la t e .
One fo e ta l  death in -u tero  occurred in  a s so c ia t io n  w ith  a t r i v i a l  
ante-partum  haemorrhage. I t  appeared, however, th a t the death was 
un related  to the haemorrhage.
R ecogn ition  and Management o f  P lacenta  E x tra ch o r ia lis  Haemorrhage
This group o f  18 c a se s , in  which ante-partum  haemorrhage occurred  
resem bling that o f  p lacen ta  p raev ia , c o n s t itu te  a problem o f some mag­
n itu d e . In the f i r s t  p lace can they be d if fe r e n t ia te d  from p lacen ta  
praevia? The symptomatology i s  u su a lly  a lm ost id e n t ic a l  -  p a in le s s ,  
vag in a l haemorrhage. Though recurrent lo s s e s  are perhaps n ot as frequent 
as in  p lacen ta  p raev ia , 10 out o f these 18 cases had recurrent haemor­
rh ages. The p h y sica l and r a d io lo g ic a l s ig n s  o f p lacen ta  praevia  a r e ,  
however, u su a lly  ab sen t. This i s ,  o f  co u rse , on ly  o f any value as a 
d if f e r e n t ia l  fe a tu r e  once the pregnancy has reached a s ta g e  o f  m aturity  
o f approxim ately 34-36 weeks when these s ig n s  can be e l i c i t e d  w ith  some 
co n fid en ce . On 3 occasion s during the course of the p resen t survey  
the presence o f p lacenta  e x tr a c h o r ia lis  wa.s c o r r e c t ly  suspected  during  
the a n te -n a ta l p er iod .
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Even when p lacen ta  praevia  had been excluded w ith  some degree o f  
c e r ta in ty , such as  in  the case o f Mrs. J .S .  (C.V. 544 -  see  appendix), 
there was a natural h es ita n cy  to d isch arge such p a t ie n ts  from h o sp ita l 
w h ile  y e t  undelivered  i f  the i n i t i a l  haemorrhage had been very sev ere . 
Three other cases  out o f the 18 a ls o  presented  w ith  r e la t iv e ly  heavy 
haemorrhages ea r ly  in  the th ird  tr im e ste r , so the q u estion  o f the 
sa fe ty  o f a llo w in g  th ese  p a t ie n ts  to retu rn  home undelivered  i s  of 
some im portance.
Although the haemorrhage in  p lacen ta  e x tr a c h o r ia lis  may recur  
and may be q u ite  co n sid era b le , i t  appears th a t i t  c a r r ie s  a very sm all 
r is k  to the l i f e  o f  the c h ild  nor does i t  tend to jeop ard ise  the 
mother’s l i f e  suddenly as in  p lacen ta  p ra ev ia . I t  would appear that  
in  th ese  ca se s  o f  haemorrhage from a p lacen ta  e x tr a c h o r ia lis ,  ea r ly  
in  the th ird  tr im e ster , a prolonged a n te -n a ta l stay  in  h o sp ita l can 
be avoided w ith  s a fe ty , once p lacen ta  praevia  has been excluded .
Mechanism o f  B leed ing in  P lacenta  E x tra ch o r ia lis  
From th is  study i t  appears that peripheral haemorrhage in  
p lacen ta  e x tr a c h o r ia lis  fo llo w s  a d if fe r e n t  p a ttern  from haemorrhage 
occurring a t the edge o f a normal p la cen ta . F i r s t ly ,  the b leed in g  in  
p lacenta  e x tr a c h o r ia lis  occurs from the edge o f the ch o r io n ic  p la te  
not from the
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a ctu a l circum ference o f  the p la ce n ta . Secondly, as p rev io u sly  mentioned, 
the escaped blood tends to spread c ir c u m fe r e n tia lly  round the fo e ta l  
surface o f the e x tr a -c h o r ia l p la c e n ta l t i s s u e .  This i s  shown diagram- 
m a tica lly  in  F ig s . B.25 and 26.
The evidence obtained in  th is  study su g g ests  th a t there i s  l i t t l e ,  
i f  any i n i t i a l  in crea se  in  r is k  o f  revea led  haemorrhage occu rrin g  in  
ea r ly  pregnancy in  a s s o c ia t io n  w ith p lacen ta  e x tr a c h o r ia lis  -  b u t, i f  
i t  be accepted th at every fib r in o u s  r in g  i s  the end r e s u lt  o f  such 
haemorrhage, then there i s  a con sid erab ly  increased  r is k  o f concealed  
haemorrhage. Once, such a haemorrhage has occurred -  and i f  i t  has 
been o f s u f f i c ie n t  ex ten t to  form a com plete, th ick  r in g  o f c lo tte d  
blood , -  the process o f co n tra ctio n  and organ isa tio n  o f  th a t c l o t ,  may 
lead  to fu rth er  haemorrhage. The way in  which the co n tra ctio n  o f  such 
a r in g  o f c lo t  (or f ib r in )  i s  l i a b le  to produce p eriph era l ten sion  w ith  
subsequent haemorrhage i s  shown diagram m atically  in  F ig s . B.27 and 28.
This would appear to be the mechanism o f many of the haemorrhages 
from p lacen ta  e x tr a c h o r ia lis  in  la t e  pregnancy which c o n s t itu te , a d ef­
in i t e  c l in ic a l  problem. In th is  s e r ie s ,  in  a l l  the ca ses  v/here the 
haemorrhage was severe and caused c l in ic a l  concern, i t  was found a t  
d e liv e r y  that there was a con sid erab le  r in g  o f c l o t  or f ib r in  a t the  
edge o f  the ch orion ic  p la te .  This a lso  seems to account fo r  the high  
in c id en ce  o f haemorrhage in  a s so c ia t io n  w ith  Grade B p lacen ta  e x tr a ­
c h o r ia l is .
‘F ig .  B .27 . F ig .  B .28 .
F ig s .  B.27 and B .28 . S ketches  to  show how c o n t r a c t i o n  
o f  a r i n g  o f  blood c l o t  a t  the  edge o f  the c h o r io n ic  
p l a t e ,  might lead  to  f u r t h e r  haem orrhage. The v e r t i c a l  
l i n e s  i n d i c a te  the  edge o f  the  c h o r io n ic  p l a t e .
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Another fea tu re  o f  p lacen ta  e x tr a c h o r ia lis  haemorrhage i s  th a t  
i t  ra re ly  i f  ever causes s ig n s  o f fo e ta l  asphyxia or le a d s  to fo e ta l  
death , nor does i t  commonly r e s u lt  in  c r i t i c a l  maternal exsan gu in a tion . 
In th ese  r e sp e c ts  i t  d i f f e r s  from both p lacen ta  praevia and a cc id en ta l 
haemorrhage o f  "abruptio p lacentae" typ e . This can be explained  on a 
purely mechanical b a s is .  In p lacen ta  p raev ia , haemorrhage i s  a sso c ia te d  
w ith  a shearing tear o f  the p eriph era l u te r o -p la c e n ta l attachm ents -  
caused by u ter in e  co n tra c tio n . I f  fu rth er u ter in e  co n tra ctio n s  occur -  
e s p e c ia l ly  when the lower segment i s  being "taken-up" in  la t e  pregnancy 
or in  labour -  they w i l l  tend to cause fu rth er  haemorrhage which, i f  
u n treated , w i l l  lead  in  many cases  to maternal exsan gu in ation . In  
"abruptio p lacen tae ,"  the haemorrhage commences from a c en tra l area  
o f  the b asa l p la te  o f the p la cen ta . This in v o lv e s  tea r in g  o f the basa l 
a r te r io le s  and the subsequent a r t e r ia l  haemorrhage c o l l e c t s  under pres­
sure and must lead  to fu rth er  p la ce n ta l sep ara tion , u n t i l  i t  spreads 
to the p la ce n ta l edge. T h is, o f  cou rse, produces fo e ta l  asphyxia and 
o ften  death , w hile  a t  the same time causing considerab le maternal d is ­
turbance .
In p lacen ta  e x tr a c h o r ia lis  haemorrhage, however, the blood lo s s  
occurs from the foe ta l  surface o f the p lacen ta  a t  the edge o f  the 
ch orion ic  p la t e .  The c ircu m feren tia l spread o f  th is  blood over the 
f o e t a l  a sp ects  o f the ex tra ch o r io n ic  p la cen ta l t is s u e  in te r fe r e s  not 
a t a l l  w ith  tiormal p la cen ta l fu n c tio n . In th is  re sp e c t i t  d i f f e r s
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from p la cen ta  praevia haemorrhage in  th a t ,  provided the membranes are  
in t a c t ,  u te r in e  co n tra c tio n  -  by in c r e a sin g  the in tra -a m n io tic  pressure  
w i l l  tend to co n tro l the b leed in g , w ithout a t  the same time tend ing to  
produce fu r th er  sep aration  o f the p la c e n ta l edge -  as does happen in  
p la cen ta  p raev ia .
In  most c a s e s , the p lacen ta  e x tr a c h o r ia lis  haemorrhage i s  s e l f -  
l im it in g .  I f  the blood lo s s  i s  s u f f i c ie n t  to spread beyond the l im it s  
o f the ex tra ch o r ia l p la cen ta l t is s u e  and comes to l i e  between the mem­
branes and the u ter in e  w a ll,  i t  w i l l  tend to induce u te r in e  co n tra ctio n  
by i r r i t a t io n .  As described  above, the co n tra ctio n s w i l l  tend to con­
tr o l  the haemorrhage. Haemorrhage from p lacen ta  e x tr a c h o r ia lis  i s  thus 
r e la t iv e ly  innocuous to both mother and baby.
There i s  no reason , o f  course, why "abruptio p lacentae" type o f  
haemorrhage or p lacenta  praevia haemorrhage should not occur in  a sso c ­
ia t io n  w ith  p lacen ta  e x tr a c h o r ia lis  -  but in  th ese  circum stances the 
p la ce n ta l anomaly i s  purely an in c id e n ta l f in d in g . In th is  s e r ie s  
the combined incidence o f p lacen ta  praevia  and "abruptio placentae"  
haemorrhage in  a s s o c ia t io n  w ith p lacen ta  e x tr a c h o r ia lis  was 12 ( th is  
in c lu d es  one case  o f  p lacen ta  praevia in  which no b leed in g  occu rred ). 
This g iv e s  a percentage f ig u r e  o f  2 .1  w hile the comparable f ig u r e  fo r  
such co n d itio n s  in  the normal p lacen ta  group was 2 .3  per c en t.
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D iscu ss io n  : -
The modern E n glish  l i t e r a tu r e  on the su b ject o f ; p lacen ta  
e x tr a c h o r ia lis  s ta r t s  w ith  V/hitridge W illiam s1 comprehensive and com­
p reh en sib le  paper on p lacen ta  c ircu m valla ta  in  1927- P rior to t h i s ,  
in  the la t e  19th and ea r ly  20th century there had been a number o f  
papers by German authors on and around the su b jec t . These, however, 
tend to  be u n in t e l l ig ib le  -  even a llo w in g  fo r  language d i f f i c u l t i e s .  
Their term inology i s  so confused th at i t  i s  im possib le to d isco v er  
e x a c tly  the type of anomaly to which they r e f e r .  The co n d itio n  had, 
however, been describ ed  long b efore t h is .  W illiam s mentioned that 
other w r iter s  had a ttr ib u ted  the f i r s t  d e sc r ip tio n  to W illiam  Hunter, 
although he h im se lf had been unable to trace t h i s .
"An Anatomical D escr ip tion  o f  the Human Gravid Uterus and i t s  
Contents" -  was published in  1794> a f t e r  H unter's death ed ited  by h is  
nephew Mathew B a i l l i e .  This volume was intended as a companion to 
h is  e a r l ie r  and b e tte r  known volume o f  p la te s  on the same su b jec t  which 
had merely b r ie f  explanatory n o te s .
On p .38-59 o f  the verbal d e sc r ip t iv e  volume i s  to  be found th is  
"The fo llo w in g  pecu liarity  I have o fte n  observed in  the 
p la cen ta . Upon i t s  inner su r fa c e ,a t  more or l e s s  d ista n ce  from the 
extreme border, there i s  a p ro jec tin g  brim, o f the w h itish  co lou r o f 
p le u r i t ic  b lood , which g iv e s  a hollow d is h - l ik e  appearance to the 
in s id e  o f the p lacen ta . The membranes go o f f  from th is  brim and the
I O C
circum ference o f  the p lacen ta  i s  remarkably th ic k , form ing a convex 
su rface (part o f  the ou ter surface o f the p lacen ta ) in stea d  o f a 
th in  edge,
tt
In co n sid er in g  such a p la ce n ta , i t  would be natura l to suppose 
that th ere had been a c e l l  or r e c e ss  in  the u terus corresponding to 
the outward convexity  o f  the p la ce n ta . I w i l l  not attem pt to exp la in  
th is  p e c u lia r ity  because i t  never occurred in  any in sta n ce  where I saw 
the p lacen ta  s t i l l  adhering to the u teru s . Perhaps i t  w i l l  be found 
to happen when the ovum a tta ch es  i t s e l f  near one o f  the F a llo p ia n  
tu b es, in  th ose women vdio have the u terus d iv ided  a t  i t s  fundus in to  
a r ig h t  and l e f t  s in u o s ity , corresponding to the horns o f  that organ 
in  a quadruped. I have observed th a t such p lacentae part from the 
u teru s a f te r  labour w ith more d i f f i c u l t y ,  req u ir in g  a good deal of 
p a tien ce  and cau tiou s a s s is ta n c e ;  and freq u en tly  a f te r  a l l ,  the 
chorion and decidua are found to be torn from the p lacen ta  a l l  around, 
and l e f t ,  or a p ortion  o f  them a t  l e a s t ,  adhering to the u teru s."
Though he does not use the term there i s  no doubt th a t the con- 
d escr ib in g  i s
d it io n  he i s / t h e  same as that la b e lle d  "circum vallate" by W illiam s.
For c la r i t y  and s im p lic ity  the d e scr ip tio n  compares more than favourably  
w ith  any to  be found in  the modern l i t e r a t u r e .
For 150 years fo llo w in g  t h is ,  u n t i l  W hitridge Y /illiam s' paper 
in  1927 the con d itio n  appears to have been ignored by w r ite r s  in  the 
E n glish  language.
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W illiam s came to the con clu sion  that the co n d itio n  had no c l in ic a l  
s ig n if ic a n c e .  In the 30 years s in ce  h is  paper, however, there have 
been a s e r ie s  o f  rep orts in  which s t a t i s t i c a l  a n a ly s is  has re la ted  
the p la c e n ta l anomaly to various c l in ic a l  co n d itio n s -  the one most 
freq u en tly  noted b ein g  ante-partum haemorrhage. The f in d in g s  in  these  
s e r ie s  are shown in  tabu lar form in  Table B i l l .
Normal P lacen ta l Bevelopment
I t  i s  perhaps worthwhile to review the normal development o f 
the p lacen ta  before con sid erin g  the p o ss ib le  mechanisms o f development 
o f  p lacen ta  e x tr a c h o r ia lis .  I t  w i l l  be r e c a lle d  th a t the e n t ir e  sur­
fa ce  o f  the embedded sac i s  a t  f i r s t  covered w ith  v i l l i .  These, how­
ever , tend to be more lu xu rian t in  th e ir  growth on the a sp ec t which 
i s  most d eep ly  embedded. V illo u s  growth in  th is  area p e r s is t s  
("chorion frondosum'1) w hile  over the r e s t  o f  the su rface the v i l l i  f a i l  
to  f lo u r is h  and atrophy ("chorion la e v e M) -  th is  d if f e r e n t ia t io n  occur­
r in g  from 8-12 weeks.
The area o f p e r s is ta n t  ch orion ic  v i l l i  ("chorion frondosum") 
d evelop s, by su b tle  in teg ra tio n  w ith  the decidua in  the reg io n , in to  
the d e f in it iv e  p la cen ta . I t s  f o e t a l  surface remains smooth g l is t e n in g  
and membranous -  th is  i s  the "chorionic p la t e ." The chorion ic p la te  
norm ally corresponds in  area to the f i n i t e  p lacenta  and, a t  the 
p la ce n ta l edge where i t  meets the "basa l (or d ecid u a l) p la te ,"
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T A B L E  B i l l .
PERCENTAGE INCIDENCE OF CLINICAL COMPLICATIONS RECORDED 
IN ASSOCIATION WITH PLACENTA CIRCUMVALLATA
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the ch orion ic  p la te  becomes continuous w ith  the membranous chorion . 
There i s  a t  the l in e  o f  demarcation between v i l lo u s  and membranous 
chorion  a f in e ,  f ib ro u s r in g , which e x a c t ly  corresponds to the c i r ­
cumference o f  the normal p lacen ta  and i s  th erefo re  not u su a lly  
consp icuous. Attem pting to s tr ip  the ch orion ic  membrane beyond th is  
l in e  w i l l  r e s u lt  in  te a r in g  o f the membrane.
The q u estion  o f c ircu m feren tia l growth o f  the p lacen ta  in  the 
second h a lf  o f  pregnancy i s  o f some importance as c e r ta in  concepts 
o f  the a e t io lo g y  o f  p lacen ta  e x tr a c h o r ia lis  are based on the assum­
p tion  th a t th is  does not normally occur. However, S tiev e  (1940) and 
Hamilton and Boyd (1951)» gave i t  as th e ir  op in ion  from the study o f  
both " in -s itu "  and d e liv ered  p la cen ta e , that the p lacen ta  continues  
to grow in  circum ference throughout pregnancy.
A etio lo g y  o f  P lacen ta  E x tra ch o r ia lis
The th e o r ie s  o f  a e t io lo g y  o f  the con d itio n  are alm ost as numer­
ous as the p u b lica tio n s  on the su b jec t , but many o f  th ese  can now be 
excluded in  the l ig h t  o f  knowledge obtained s in ce  they were f i r s t  
put forward. S everal s t i l l  remain which are extrem ely d i f f i c u l t  to 
prove or d isprove but there seems to be no s in g le  one which i s  e n t ir e ly  
a cce p ta b le •
1_* Im plantation  in  the cornual reg io n  o f  the u te r u s*
Hunter suggested  th at the exp lan ation  o f  the p la ce n ta l 
abnorm ality was that the ovum had been im planted near one 
o f  the F a llo p ia n  tu b es. He made i t  c le a r , however, that 
th is  was purely sp ecu la tiv e  as he had never had the oppor­
tu n ity  to  examine such a p lacen ta  s t i l l  a ttached  to the 
u teru s .
Bayer (1910) advanced the same exp lan ation  as h is  "Tubenecke 
Placenta" th eory . Torpin (1952) o r ig in a l ly  supported t h is  
id ea  but in  more recen t papers (1953  and 1 9 5 5 ) He has ex­
pressed the view th a t i t  i s  in c o r r e c t . His reasons for  
changing h is  view were two fo ld .  F ir s t ly  he p erson a lly  
found circu m valla te  p lacentae " in -s itu "  on the a n te r io r  or 
p o ste r io r  u ter in e  w a lls .  D ees-M attingly (1939) a ls o  des­
cribed such a c a se . Torpin (1953) a lso  recorded an in v es­
t ig a t io n  o f  "5,000 odd" p la cen ta l s i t e s  o f attachm ent by h is  
am niotic sac d is te n s io n  method. He found th a t 25 per cent 
of those attached  to the a n ter io r  or p o s te r io r  u ter in e  w a lls  
were p lacen tae e x tr a c h o r ia lis .
+• FOOTNOTE
The am niotic sac i s  red istended  by f lu id  a f te r  d e liv e r y . From 
the shape i t  assumes the p o s it io n  o f  the p lacen ta  in  u tero i s  
deduced ^Torpin 1938)•
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During the p resen t study i t  was p o ss ib le  to ob ta in  2 specimens 
o f ex tra c h o r ia l p lacentae " in -s itu "  and n e ith e r  o f  th ese  (F ig s , 
B .29, B .5 0 , B.31 and B .3 2 ) were a ttach ed  a t  the u ter in e  cornu. 
Furthermore, i f  cornual im p lan tation  were an important fa c to r  
in  the a e t io lo g y  o f  the co n d itio n , i t  would be expected  that 
a high in cid en ce o f  breech p resen ta tio n s  would occur, i f  the 
views o f Whitehead (1953) on the r e la t io n sh ip  o f cornual p la -
j
cen ta tio n  to breech p resen ta tio n  are accep ted . In f a c t  there j
!
was on ly  a 5*1 per cen t in c id en ce  (18 ca ses) of breech p res­
en ta tio n  in  the s e r ie s  review ed. The h o sp ita l breech in c id ­
ence was 4*2  per c en t.
There seems no doubt th a t th is  id ea , s u p e r f ic ia l ly  a t tr a c t iv e  
though i t  may be, i s  not the co rrec t exp lan ation  o f th is  
p la cen ta l anomaly.
.2# E ndom etritia l inflam m ation th eo ry .
This theory, i n i t i a l l y  propounded by V e it ( I 8 8 5 ) ,  i s  now j
outmoded by the r e a l is a t io n  th a t true inflam m ation o f  the 
endometrium i s  ra re . Inflammatory changes are not found 
h is t o lo g ic a l ly .
J5. , E xcessive R esistance o f the decidua to trop h ob lastic  
in v a s io n .
The su c c e ss fu l estab lishm ent o f p la ce n ta tio n  by the human 
embryo i s  dependent upon a proper balance being e s ta b lis h e d
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F ig .  B .2 9 . P la c e n ta  e x t r a c h o r i a l i s  ’’in - s i tu ' . '  I t  i s  
s i t u a t e d  on the p o s te r i o r  u t e r i n e  w a l l .  (See F ig .  B.30 
and B .3 1 ) .
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F ig s .  B.50 and B .51* Close up views of the p la c e n ta l  
edge from F ig .  B.29 which show the r o l l e d  edge o f  the 
membrane fo ld  and the  f o e t a l  v e s s e ls  d is a p p e a r in g  a t  
t h i s  l e v e l .
F ig .  B ,32 . P la c e n ta  e x t r a c h o r i a l i s  s t i l l  a t t a c h e d  
to the u t e r i n e  w a l l .  This was taken from a specimen 
i n  which th e  m aternal u t e r i n e  c i r c u l a t i o n  was in j e c te d  
in  the  i n t a c t  u t e r u s .  The p o s i t i o n  o f  the p la c e n ta  was 
on the p o s t e r i o r  u t e r i n e  w a l l .
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between the a c t iv e ly  p r o li fe r a t in g , in v a s iv e  ch orion ic  v i l lo u s  
t is s u e  and the p r o te c t iv e , cush ion ing d ecidual t i s s u e .  I t  
would seem not u n lik e ly  that th is  d e l ic a te  mechanism should  
sometimes break down and th a t i f  the fa u lt  were one o f  ex­
c e s s iv e  r e s is ta n c e  to the trop h ob last by the decidua round 
the p la ce n ta l margin, th is  might r e s u lt  in  an in tr u s io n  on 
the ch orion ic  p la te ,  r e s t r ic t in g  i t s  area . Such an idea  was 
postu la ted  by Schwab (1895)* I t  was supported by the f in d in g  
o f  decidual t is su e  in  the c ircu m valla te  fo ld .  This i s  not 
always p resen t, however, and as Pinkerton (195&) pointed ou t, 
and has been confirmed in  th is  stud y , some o f  the fo ld s  are 
composed o f chorion ic t i s s u e .
A* fo ld in g  o f  the f o e t a l  membranes due to e x c e ss iv e  m o b ility .
Liepmann (1906) described  four u te r i w ith the p lacentae  
s t i l l  a tta c h e d ,in  which there were c r e sc e n tic  fo ld s  o f  mem­
brane overlapping the margin o f the p la ce n ta . He ascribed  
th ese  fo ld s  to v a r ia tio n  in  the am niotic f lu id  pressure r e ­
la t iv e  to the growth or m o t il ity  o f the u ter in e  w a ll .  I f  
th is  were the case one would expect the con d ition  to be 
a sso c ia ted  with abnorm ality o f the liq u o r  amnii volume. As 
i s  pointed out elsew here, there would appear to be no such 
r e la t io n sh ip . Furthermore, such an exp lanation  would only  
account fo r  p a r t ia l degrees o f p lacen ta  c ircu m va lla ta , but 
not those in vo lv in g  the whole circum ference; nor does i t
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ex p la in  the fa c t s  th at the fo ld  c o n s is t s  o f  more than mere 
membranes and that r e s t r ic t io n  o f  the ch orion ic p la te  may 
occur w ithout the presence o f a membranous f o ld ,
J2* Incoord ination  o f p la ce n ta l and u ter in e  growth.
This idea  i s  to some ex ten t s im ila r  to the previous one.
I t  was advocated by Sfameni (1908) and taken up in  a m odified  
form by Drosin (1935)• One would expect such a shearing  
e f f e c t  a t  the p la ce n ta l edge to r e s u lt  sim ply in  sep aration  
w ith  haemorrhage and, w hile haemorrhage i s  a fea tu re  o f many 
o f  th ese  ca se , in  o th ers th ere i s  no evidence of b leed ing  
even on d e ta iled  exam ination o f  the p la cen ta .
6 • Compensatory Reduction o f the Area o f Chorion Frondosum.
Funck (1910) suggested  th a t i f  the area of p la ce n ta l chorion  
(chorion  frondosum) was e x c e ss iv e  a f te r  the o r ig in a l atrophy  
o f the chorion laeve a t  8-12 weeks, a secondary atrophy o f  
the peripheral part o f the chorion frondosum might occur and 
produce the anomaly. This i s  q u ite  incom patible w ith the 
fa c t s  -  e s p e c ia l ly  the fin d in g  o f a c t iv e  ch orion ic v i l l i  
ou tsid e  the r in g  and the fa c t  th at the ring  may on some oc­
casion s (F ig . B .14) only en clo se  a very sm all area -  only  
6 cms, in  diam eter in  the p lacenta  i l lu s t r a t e d .
I l l
! •  Deep Im plantation  o f  the Ovum in  the Decidua.
This id ea  has been g iven  prominence as the r e s u lt  o f the 
w ritin g s  o f Torpin. Torpin has devoted h is  l i f e  to a study  
o f the c ircu m valla te p la ce n ta . In h is  ea r ly  papers he favoured  
the theory o f cornual im plantation  or of normal im plantation  
fo llow ed  by compensatory red u ction  o f  an e x c e ss iv e  area o f  
chorion frondosum -  "an e f fo r t  o f nature to  convert ex cess  
p la ce n ta l t is s u e  in to  p assive  membrane."
In  recen t y ea rs , however, he has advocated the deep implan­
ta t io n  theory to the ex c lu sio n  o f a l l  o th ers  -  and has cham­
pioned i t  w ith a zea l which a t tim es verges on the fa n a t ic .  
While he must be cred ited  with having kept the circu m valla te  
p lacen ta  in  the a tte n t io n  o f  the o b s te tr ic  w orld, h is  s ta t e ­
ments on the su b ject o f a e tio lo g y  can hardly be accepted  
w ithout considerab le r e se r v a tio n s .
T orpin 's s t a t i s t i c a l  data tend to be presented in  terms 
o f approxim ations, and th is  i s  p a r t ic u la r ly  unfortunate fo r  
h is  theory i s  in  co n tra d ic tio n  o f modern views o f im plantation  
and p la c e n ta tio n . His th e s is  i s  that i f  the ovum i s  deeply  
embedded in  the decidua the o r ig in a l p lacen ta  covers more 
than h a lf  o f the ea r ly  ovular sa c , a r ing  form s, and the 
ch orion ic  and am niotic membranes h ern iate through th is  to 
g ive  the circum valla te p la cen ta . I f  the im plantation  i s
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rather le s s  deep a marginate p lacen ta  w i l l  r e s u l t .  (Torpin 
1955a and 1 9 55c)• D espite i t s  o p p o sitio n  to modern concepts  
of e a r ly  embryology, th is  theory does deserve c o n s id era tio n .
I f  i t  were true one would exp ect i t  to operate in  ca ses  w ith  
a th ic k , h yp erp la stic  decidua. Torpin (1955) shows a p ictu re  
o f an early  c ircu m valla te  p lacen ta  in  u tero , where the 
decidua i s  apparently extrem ely h y p e r p la s tic .
I t  seems probable th at the type of p a tien t l ik e ly  to  
p resen t such a th ick , h y p erp la stic  decidua fo r  the im plantation  
o f  the ovum, would be one who normally develops~~a h y p erp la stic  
type o f endometrium w ith  m enstruation . A ccordingly, in  the 
course o f th is  study the p a t ie n ts  who produced ex tra ch o r ia l
p lacen tae were a l l  questioned p erso n a lly  as to th e ir  menstrual
h is to r y .
The r e s u lt s  were as fo llo w s
Normal menstrual h is to r y . . 497(86 per cen t)
H istory o f  heavy m enstrual 
lo s s e s  (over 12 pads per 
p eriod ) _or h is to r y  o f  irreg u la r  
menses -  sometimes a sso c ia ted
with heavy lo s s e s   ............................81 (14  per cent)
A con tro l s e r ie s  of 200 women whoS& p lacentae were normal 
were a ls o  interview ed in d iv id u a lly  and the r e s u lt s  were a s  
fo llo w s
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Normal^menstrual  h is to r y 155  (78 per cen t)
Abnormal menstrual h is to r y  
as above . . . . . . . . . . . . . . . . . 44 (22 per cen t)
I t  v / i l l  be seen  th at the in cid en ce o f  e x ce ss iv e  menstrual 
lo s s  i s  h igher in  the co n tro l group. This study, th ere fo re , 
provides no support for  the concept th at im plantation  in  a 
h y p erp la stic  type o f endometrium is  l i k e ly  to lead  to p la ­
centa e x tr a c h o r ia lis .  This f a c t ,  however, should not be 
used as an argument a g a in st  th is  theory being c o r r e c t , for 
i t  i s  a study o f an in d ir e c t  natu re. The n egative r e s u lt  
may be due to a wrong assum ption th a t th ic k , h y p erp la stic  
endometrium i s  n e c e s sa r ily  a sso c ia te d  with a heavy menstrual 
l o s s .
Torpin’s theory must, then , be regarded as ingen ious but 
unsupported by co n tro lled  s c i e n t i f i c  o b serv a tio n s .
_8. S p lit t in g  o f  the decidua vera .
H erff (1896) suggested  th a t s p l i t t in g  o f the decidua vera  
by the p eriphera l ch orion ic  v i l l i ,  resu lted  in  the anomaly. 
W hitridge W illiam s favoured a combination o f th is  idea  and 
the n ex t. Hamilton and Boyd (1951) s ta te -  that such decidual 
s p l i t t in g  a t  the p la cen ta l edge occurs norm ally, though to  
a v a r ia b le  e x te n t .
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2 *  I n i t ia l  Formation of an ex cess iv e ly  small chorionic p la te *
W illiam 's id ea  was th a t i f  there was i n i t i a l l y  e x c e ss iv e  
ch orion ic  atrophy^ g iv in g  a sm all chorion ic p la t e ? the v i l l i  
a t  the periphery la t e r  grew la t e r a l ly  when the fo e tu s  re ­
quired a grea ter  v i l lo u s  area fo r  su r v iv a l. They would grow 
in to  the decidua vera -  s p l i t t in g  i t  and producing the anomaly. 
This id ea  i s  a t  variance with our presen t knowledge o f p la ­
cen ta l growth. The p lacen ta  does normally grow by in crea se  
in  area o f  the ch orion ic  p la te  a f t e r  mid pregnancy, according  
to S tie v e  (1940) and Hamilton and Boyd (1951)* In s p e c ia l  
circum stances where e x c e ss iv e  p la cen ta l growth occu rs, such 
as hydrops f o e t a l i s  (Crawford, 1958 and S ec tio n  C of th is  
t h e s is )  there i s  no p a r ticu la r  tendency for  the development 
o f p lacen ta  e x tr a c h o r ia lis .
Both th is  theory and th a t o f "Compensatory reduction  o f  
the chorion frondosum" i s  made u n lik e ly  by the fin d in g  in  
th is  in v e s t ig a t io n  o f  an approxim ately equal incidence of 
p lacenta  e x tr a c h o r ia lis  in  12-28 week a b ortion  p lacentae as  
in  p lacen tae o f  the l a s t  tr im ester .
10. Haemorrhage a t the p lacental edge.
Pinkerton (1956) favours the view th a t the con d ition  i s  
the r e su lt  of haemorrhage round the p lacen ta l edge, occurring  
a t  an e a r ly  stage  o f pregnancy. That such c ircu m feren tia l 
haemorrhages occur in  ex tra ch o r ia l p lacentae and th a t they
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have a profound a f f e c t  on the p ic tu r e , has been confirmed  
in  the p resen t study but they cannot be o f primary a e t io lo g ic a l  
importance fo r  very many o f  the r in g s , e s p e c ia l ly  those o f  
the marginate typ e, show no evidence o f haemorrhage w hatever,
11,  Rupture o f  the decidua c a p su la r is .
This idea  was put forward by Lahm in  1924. He suggested  
th at i f  th is  happened the ruptured decidua ca p su la r is  then  
contracted  down forming a c o l la r  which r e s t r ic t e d  the ch orion ic  
p la te  (p lacen ta  marginata) and might a c tu a lly  lead to  in fo ld in g  
o f the membranes (p lacen ta  c ircu m v a lla ta ) . Y /illiam s d ism isses  
th is  theory on the grounds that remnants o f  decidual t is s u e  
may be found o u tsid e  the chorion la ev e  and sep aratin g  i t  from 
th a t part o f the p lacen ta  which i s  e x tr a -c h o r io n ic . This 
would not seem a v a lid  o b jec tio n  and, o f  a l l  the th e o r ie s ,  
i t  appears the most a t t r a c t iv e ,  though there i s  no s c i e n t i f i c  
proof o f  i t s  c o r r e c tn e ss .
Subsequent Development.
Whatever the exp lan ation  o f  the i n i t i a l  r e s t r ic t io n  o f the 
chorion ic p la te ,  there seems no doubt th a t the subsequent 
changes are the r e s u lt  o f  haemorrhage occu rrin g  a t  i t s  
circum ference. In the normal p la cen ta , the outer edge o f  
the p lacen ta  and the l im it s  o f both ch orion ic  and d ecidu al
p la te s  c o in c id e . This i s  the reg ion  from which b leed in g  
commonly o ccu rs. In  the ex tra ch o r ia l p la ce n ta e , however, 
the edge o f the ch orion ic  p la te  i s  a v a r ia b le  d ista n ce  w ith in  
the p la cen ta l edge and i t  i s  from the margin o f the chorionic  
p la te  rather than the p la cen ta l edge from which b leed ing  
tends to  occur in  th ese  p la ce n ta e . This a sp ect o f the pro­
blem i s  d iscu ssed  in  the se c t io n  on "Mechanism o f B leed ing  
in  P lacenta  E x tr a c h o r ia lis ."
117
P lacenta  E x tr a c h o r ia lis  and the Marginal Sinus
There i s  both a p r a c t ic a l and a th e o r e t ic a l connection  between 
p la cen ta  e x tr a c h o r ia lis  and the marginal s in u s . From a c l in ic a l  po in t  
o f  view i t  i s  a s tr ik in g  fea tu re  that the type o f ante-partum  haemorrhage 
which occurs in  r e la t io n  to  p lacen ta  e x tr a c h o r ia lis  i s  id e n t ic a l  to 
th a t described  in  the American l i t e r a tu r e  by w r ite r s  such as Sexton  
e t  a l .  (1950); F ish  e t  a l .  (19 5 1 )^Harris ( l 952); "Bartholomew e t  a l .
(1953), F ish  (1 9 5 5 )jFerguson (1955) and Schneider (1958) as occurring  
in  a s so c ia t io n  w ith  rupture o f  the marginal s in u s . This might be 
summarised in  a sentence as -  p a in le ss  ante-partum b leed in g  w ithout 
the s ig n s  o f  p lacen ta  p raev ia .
In p ra c tic e  the c l in ic a l  d if f e r e n t ia t io n  o f  marginal sinus and 
placenta  e x tr a c h o r ia lis  haemorrhage i s  o f no importance and, indeed, 
im p o ss ib le . The r e a l c l in ic a l  problem with both con d ition s i s  the 
same -  to exclude p lacen ta  p raev ia .
From a th e o r e t ic a l p o in t o f view , the study o f p lacenta  ex tra ­
c h o r ia l is  o f fe r s  some in d ir e c t  evidence on the q u estio n  o f the e x is ­
tence and fu n ction  o f  the marginal s in u s of the p la cen ta . With regard 
to  th is  m atter, a complete d iffe r e n c e  o f op in ion  has developed in  
recen t years between workers in  th is  country and the United S ta te s .  
Hamilton and Boyd (1951) in  a con cise  and w e ll i l lu s tr a te d  paper, gave 
i t  a s  th e ir  view that " it  seems u n lik e ly  th a t the marginal sinus i s  a 
fea tu re  o f  the normal p lacen ta ."  This work has, however, been v ir tu a l ly  
ignored by the American w r ite r s . Ferguson (1955) sa id  o f  the marginal
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s in u s  th a t th ere was "no need to defend i t s  ex isten ce"  w hile F ish  (1953) 
in  h is  monograph which i s  mainly concerned w ith marginal s in u s haemor­
rhage, f a i l s  to mention Hamilton and Boyd’ s work. They accep t Spanner’s 
(1 9 3 5 ) concept o f  the m aternal p la c e n ta l blood flow  being from the 
cen tre  o f  the d ecidu a l p la te  outwards towards the marginal sinus from 
which most o f the venous drainage i s  sa id  to  occu r, H arris (1952) 
shows i l lu s t r a t io n s  o f  in je c t io n  s tu d ie s  in  3 p lacen tae " in -s itu ."
One o f th ese  was a p lacen ta  circu m valla ta  and i t  i s  im plied that in  
t h is  case the sin u s l i e s  a t  the le v e l  o f  the c ircu m valla te  r in g  and 
extends from c h o r ia l to  d ecidual su rfa ces  o f the p la cen ta . The i l ­
lu s tr a t io n s  a re , however, extrem ely unconvincing. N either th is  nor 
any other o f the American papers have i l lu s t r a t io n s  which show c le a r ly  
what i s  described  in  the t e x t  -  as does Hamilton and Boyd's (1951) 
paper. Marginal sinus rupture, as described  by the American w riter s  
has been taken to account fo r  up to 50 per cent o f  ante-partum haemor­
rhages and th is  has apparently become g en era lly  accepted  in  American 
teach in g .
The p o s it io n  o f  the marginal sinus i s  sa id  to be a t  the ju n ction  
o f chorion  laeve and chorion frondosum (F ish  1955) -  th a t is^ the s i t e  
o f  the marginata or circu m valla ta  r in g s  in  p lacentae e x tr a c h o r ia lis .
In the cases where th is  l i e s  fa r  from the circum ference o f the p lacen ta  
( e .g .  F ig s .  B8 and B .14 ), i t  i s  in con ce ivab le  th a t a “v e sse l in  t h is  
s itu a t io n  could be the main channel o f venous drainage. None of the
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p lacen tae  examined in  th is  s e r ie s  showed naked-eye or h is t o lo g ic a l  
evidence o f su b s ta n tia l venous connections between th is  region and 
the decidua. That th is  i s  not the main c o l le c t io n  channel for  venous 
drainage i s  a lso  supported by the f a c t  th a t con sid erab le fib rou s de­
p o s it io n  can occur in  th is  reg ion  w ithout any c l in i c a l  e f f e c t s .
In S ectio n  A the co n d itio n  o f ’’Marginal In fa r c t io n ." in  which 
the reg ion  where the ch orion ic  and basa l p la te s  meet a t the circum­
feren ce  o f the normal p lacen ta  i s  con sid erab ly  in fa r c te d , was d iscu sse d . 
I t  i s  apparently  not accompanied by any c l in ic a l  e f f e c t s .  This i s  
stron g  evidence that the marginal s in u s , i f  i t  e x i s t s ,  i s  not an im­
portant route o f  drainage from the in t e r - v i l lo u s  space.
This concept was fu rth er  supported by in je c t io n  experim ents 
carr ied  out on the maternal c ir c u la t io n  o f three in ta c t  u te r i  removed 
a t  autopsy from women who had died in  the la s t  h a lf  o f pregnancy.
This was carr ied  out w ith radio-opaque medium. The technique used was 
s im ila r  to that described  for  in je c t io n  o f  the f o e t a l  c ir c u la t io n  ex­
cep t th a t the maximum pressure used was 120 m illim etres  o f  mercury. 
Cannulae were t ie d  in to  both u ter in e  a r te r ie s  and the ovarian v e s s e ls  
were l ig a te d .
The in je c t io n  was carried  out under the co n tro l o f  a f lu o r e sc e n t  
X-ray screen  and s e r ia l  X-ray photographs were ob tained . In none was 
there any evidence o f  the venous drainage from the p lacen ta  being con­
cen trated  in  the marginal reg io n . X-ray i l lu s t r a t io n s  (F ig s . B.33* B.34? 
B .35 , B36, B.37 and B .38) were taken a t  a s ta g e  when fr e e  return flow
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I
F ig .  B .33 . I n t a c t  g rav id  u te ru s  i n j e c t e d  w ith  35 ml. 
o f  rad io -opaque  medium; the  co ty led o n s  a re  b eg in n in g  
to  f i l l .
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F ig .  B . 5 4 *  Same specimen as  F ig .  B . 3 3 *  BO ml. i n j e c t e d .
F ig . 3 .3 5 » Same specimen as F ig s . B.33 and B.34»
160 ml. i n j e c te d ;  specimen r o ta t e d  to  o b t a in  improved 
view o f  p la c e n ta .  F ree  venous d ra in a g e  was o c c u rr in g  
a t  t h i s  s ta g e .  There i s  no su g g e s t io n  o f  any s inus  
round the p la c e n ta l  c ircum ference .
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F ig .  B ,3 6 . I n j e c t i o n  o f  m aterna l c i r c u l a t i o n  a f t e r  
d e l iv e r y  of f o e tu s  through a sm all i n c i s i o n  in  the 
a n t e r i o r  w a ll  of the  u t e r u s .  The i n c i s i o n  was f i rm ly  
su tu red  to c o n t ro l  oozing . 200 ml. o f  medium i n j e c t e d .  
I t  can he seen  th a t  th e re  i s  no ev idence o f  a s inus 
round th e  c ircum ference  o f  the p la c e n ta  a l th o u g h  the 
u t e r i n e  v e in s  a re  v i s i b l e  on the r i g h t  s id e  of the 
p ic tu r e  and a r e  obv io u s ly  w e ll  f i l l e d .
F ig .  B .5 7 . -  I n t a c t  g ra v id  u te ru s ;  50 ml. of medium 
in j e c t e d ;  — a few co ty ledons  beg inn ing  to  f i l l .
F ig .  B .58 . Same specimen as  F ig .  B.37* 250 ml. o f  
medium in j e c t e d ;  f r e e  d ra in a g e  o c c u r r in g  through 
u t e r i n e  v e in s ;  no ev idence of m arginal s in u s .
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o f the in je c te d  medium was being obtained v ia  the u ter in e  v e in s .  This 
medium presumably was p assin g  through the in te r v i l lo u s  space as in  each 
experim ent, fr e e  venous drainage did not occur u n t i l  f i l l i n g  of the 
in t e r - v i l lo u s  space was ev id en t on the screen . A ll the p ic tu res  in  
f a c t  g iv e  an im pression  that the maternal p la ce n ta l c ir c u la t io n  gen­
e r a l ly  m aintains a cotyledonary d is tr ib u t io n , w ithout p eriphera l 
spread for venous d ra in in g .
With one excep tion , none o f the 3> l6 l p lacen tae examined (and 
in c lu d in g  a l l  the p lacentae e x tr a c h o r ia lis  from which marginal s e c t io n s  
were taken fo r  h is to lo g y )  showed any stru ctu re  r which appeared to 
resem ble a marginal s in u s . The s in g le  excep tion  was a se c t io n  from 
the margin o f the p lacenta  in  specimen "X" which was a c ircu m valla te  
p lacen ta  " in -situV  (F ig . B .29) . This s e c t io n  shows (F ig . B .59) a 
d is c r e te  area which has the appearance o f a c ircu la r  s in u s f i l l e d  w ith  
blood* This l i e s  near the margin o f the basa l p la te , n o t o f  the 
ch orion ic  p la te  which i s  approxim ately f- inch nearer the cen tre . On 
m icroscopic v iew , however, th is  i s  seen  to be merely an area o f  organ­
is in g  blood c lo t  and not a d e f in it iv e  sinus (F ig . B .4 0 ) . (F ig . 3 .41  
i s  a view o f the circum vallate fo ld  in  the same s e c t io n  -  old  chorion ic  
v i l l i  can be seen embedded in  f ib r in ) .
The f in d in g s  in  the presen t stu d ies  g ive  support to Hamilton 
and Boyd’ s view th a t the marginal s in u s does not e x i s t  as an e n t ity  
and that the marginal reg ion  o f  the p lacen ta  i s  o f  l i t t l e  importance 
in  the maternal venous drainage.
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Fie;. B .59 . S ec t io n  from margin o f  p la c e n ta  e x t r a -  
c h o r i a l i s  " in - s i tu ' . '  (See F ig s .  B.29» B.30 and B .31 ) .  
At the edge of the p la c e n ta  a s t r u c t u r e  can be seen 
which could p o s s ib ly  be a m arginal s in u s .
(M agnification x2)
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ffig. B .40 . M icroscopic  view of the  s t r u c t u r e  seen  in  
F ig .  B.39 which resem bled  a m arg ina l s in u s .  I t  i s  a 
mass o f  o rg a n is in g  thrombus w ith  no d e f i n i t e  w a l l .
(M ag n if ic a t io n  x37)
F ig .  B .41 . M icroscopic view of p a r t  o f  the fo ld  
seen in  F ig s .B .29, B.30, B.31 and B .39 . Degenerate 
c h o r io n ic  v i l l i  can be s e e n .
(M ag n if ica tio n  x37)
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This i s  not to say that the syndrome described  by the American 
w r ite r s  under the t i t l e  o f  "marginal s in u s  rupture" does not e x i s t .  
There i s  strong evidence th a t haemorrhage from the edge o f  a p lacenta  
which l i e s  in  the upper segment does occur n ot in freq u en tly  and g rea ter  
a p p rec ia tio n  o f th is  might lead  to an improvement in  the management 
o f ante-partum  haemorrhage. I t  i s  unfortunate th a t a c l in i c a l  e n t ity  
should f a l l  in to  d isregard  through being la b e lle d  in  terms of an 
anatom ical stru ctu re which i s  n o n -e x is te n t . In th is  study i t  has 
been found th a t a l l  haemorrhages o f  th is  nature do a r is e  a t  the edge 
o f the chorion ic  p la te .  I t  would seem that "haemorrhage from the 
edge o f  the ch orion ic  plate'^  though cumbersome^offers a co rr ec t anat­
om ical d escr ip tio n  fo r  th ese  c a se s .
1
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Summary :-
1* P lacenta e x tr a c h o r ia lis  i s  a co n d itio n  in  which the ch orion ic  
p la te  o f  the p lacenta  i s  d e f ic ie n t  in  area . This d e sc r ip tio n  covers  
both ’’p lacen ta  marginata" and "placenta c ir c u m v a lla ta ." These la t t e r  
terms do not cover s p e c if ic  e n t i t i e s .
2 . The one con d ition  which may be confused w ith  p lacen ta  ex tra ­
c h o r ia l is  on exam ination o f  the p lacen ta  i s  "marginal in fa r c t io n ."
This con d ition  in v o lv es  the whole th ick n ess o f  the p la cen ta l substance, 
which i s  not the case in  p lacenta  e x tr a c h o r ia lis .
3* There were 578 examples o f p lacen ta  e x tr a c h o r ia lis  in  the 
3,161 p lacentae examined co n secu tiv e ly  in  th is  study.
4 . From a d e ta iled  a n a ly s is  o f the pregnancies in  th ese  ca ses  
i t  appears th a t ante-partum b leeding from the edge o f  the ch orion ic  
p la te  i s  the on ly  com plication  which occurs with increased  frequency  
in  a s so c ia t io n  w ith  p lacen ta  e x tr a c h o r ia lis .  This haemorrhage may be 
revealed  or concealed; i t  may be recurrent and sev ere . A d ia g n o sis  
o f  p lacen ta  praevia  i s  o fte n  wrongly suspected . S ight p a tie n ts  in  
t h is  s e r ie s  were detained in  h o sp ita l on t h is  account, f iv e  were exam­
ined under a n aesth esia  because o f the su sp ic io n  o f p lacen ta  praevia and 
four required blood tra n sfu s io n . The c l in ic a l  p resen ta tio n  may be 
summarised as -  p a in le ss  ante-partum haemorrhage, w ithout the p h y sica l 
s ig n s  su g g estiv e  o f p lacenta  p raev ia . These haemorrhages seem to be 
a sso c ia te d  w ith n e g lig ib le  fo e ta l  or maternal r is k .  Once p lacen ta  
p raevia  has been excluded, i t  would probably be safe to a llow  p a tie n ts
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w ith  haemorrhage o f th is  type to be discharged from h o sp ita l w hile y e t  
u n delivered , because a s e l f - l im it in g  mechanism o p era tes .
5* The mechanism o f  recurrent haemorrhage in  p lacen ta  e x tr a ­
c h o r ia l is  appears to be re la ted  to the con tra ctio n  o f  the r in g  o f  
blood c lo t  or f ib r in  which tends to form round these p la cen ta e .
6 . R ad io log ica l s tu d ies  o f in jec te d  p lacentae e x tr a c h o r ia lis  
show no evidence o f  impaired fo e ta l  v a sc u la r isa tio n  o f  the e x tra c h o r ia l 
p la c e n ta l t is s u e .
7 . In the present study no evidence was found to support the 
e x is te n c e  o f  a "marginal sinus" in  the p lacen ta . In p lacentae ex tra ­
c h o r ia l is ,  such a sinus would be s itu a ted  a t the edge o f the ch orion ic  
p la te  and i t  would not be p o ss ib le  for venous drainage to occur from 
th e r e . N either in  p lacenta  e x tr a c h o r ia lis  nor in  the con d ition  o f  
marginal in fa r c t io n  o f  the p lacen ta ,d oes the p la cen ta l fu n ctio n  appear 
to be impeded, which i t  would c e r ta in ly  be i f  venous drainage occurred 
by a marginal s in u s .
8 . R ad io log ica l s tu d ie s  of in je c t io n  o f  the maternal c ir c u la t io n  
in  gravid u te r i  from women who had died in  la te  pregnancy support the 
id ea  th a t the marginal sinus p lays no s ig n if ic a n t  part in  the maternal 
venous return  from the p la cen ta .
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APPENDIX TO SECTION B.
Specimen case h is to r ie s  o f p a tien ts  who suffered c l in ic a l  
com plications apparently related  to placenta extrach oria lis*
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No, C.V. 226.
Mrs J,M.
Age 50 y e a r s . F ive previous pregnancies.
F ir s t  pregnancy 1950, Normal pregnancy and d e liv ery  a t  term o f  
a l i v e  c h ild .  No record o f  the p lacen ta  a v a ila b le .
Second pregnancy 1951. Abortion a t  10 w eeks,fo llow ed  by cu ret­
tage in  h o s p ita l .
Third pregnancy 1952, At 36 weeks she was adm itted to h o sp ita l 
as an emergency w ith an ante-partum haemorrhage. Signs o f toxaemia 
were presen t and there were s ig n s  o f  concealed b leed ing; the fo e ta l  
h eart could not be heard. A 4 pound 3 ounce fresh  s t i l l - b o r n  fo e tu s  
was d e liv ered  fo llow ed  by a 15 ounce p lacenta  which was described  as  
‘'unhealthy."  There was estim ated to be 14 ounces o f concealed  haemor­
rhage .
Fourth pregnancy 1954. This pregnancy was e n t ir e ly  u n ev en tfu l.
S t r ic t  a n te -n a ta l observation  was carr ied  out a t  h o sp ita l and there  
were no s ig n s  o f toxaem ia. Normal d e liv ery  occurred a t  term of a 7 
pound 13 ounce l i v e  c h ild . The p lacenta  weighed 1 pound 9 ounces and 
the only fea tu re  recorded about i t  was the presence o f some areas of 
c a l c i f ic a t io n .
F if th  pregnancy 1955. In th is  pregnancy the p a tien t was again  
adm itted as an emergency on account o f  ante-partum b leed in g  -  on t h is  
o cca sio n  a t  33 weeks. She gave a h is to ry  o f  sudden lo s s  per-vaginam
o f  approxim ately h a lf  a p in t o f  b righ t red blood# This had been  
a sso c ia te d  w ith  some abdominal d iscom fort but no s ig n if ic a n t  p a in .
She was p a le  and s l ig h t ly  shocked; there were no s ig n s  o f toxaemia 
and the on ly  su ggestion  o f concealed b leed in g  was some s l ig h t  tender­
ness on the l e f t  s id e  o f the u teru s. The head was a t  the p e lv ic  brim; 
the fo e t a l  heart was au d ib le .
Steady blood lo s s  continued and blood tran sfu sion  was begun.
A hote was made a t  the time : -  "hard to say whether th is  i s  a cc id en ta l  
haemorrhage or p lacen ta  praevia."  X-ray plaLcentography showed the 
p la cen ta  on the a n ter io r  u terin e w all w ith the lower margin p o ssib ly  
exten d in g  onto the lower segment. In view of the continued blood lo s s ,  
exam ination under a n a esth esia  was performed; no p la cen ta l t is s u e  was 
f e l t  and the membranes were ruptured a r t i f i c a l l y .  An oxytocin  in tr a ­
venous drip  was s e t  up and d e liv ery  follow ed o f  a l i v e  4 pound 15 ounce 
male c h i ld .  The baby d ied  in  the neonatal period from prem aturity.
The p la c e n ta l w eight was recorded as 1 pound 14 ounces, -  but th is  in ­
cluded approxim ately 6 ounces o f old  blood c lo t  adherent to the c i r ­
cumference o f  the p lacen ta  and apparently a r is in g  from the edge o f the 
ch orion ic  p la te  which was approximately 1 inch  w ith in  the circum ference 
o f  the p la ce n ta . The blood c lo t  covered the fo e ta l  a sp ect o f  the 
e x tr a -c h o r ia l p la cen ta l t is s u e .
S ix th  pregnancy 1957. The pregnancy was uneventful in  the ear ly  
months and regu lar a n te—n ata l examinations revealed  no s ig n s  o f  
toxaem ia. At 32 weeks the p a tien t was admitted fo llo w in g  a p a in le s s
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vagin a l haemorrhage o f  approxim ately 2 ounces. There were no s ig n s  
o f  toxaem ia or o f concealed haemorrhage. The v ertex  was p resen tin g  
and was h igh above the p e lv ic  brim; the fo e ta l  h eart was heard.
C onservative management, was in s t itu te d  on the assum ption th at  
th is  was a case  of p lacenta  praevia . No further lo s s  occurred though 
the p a t ie n t  was in  h o sp ita l for 9 weeks. The p o ss ib le  presence o f  
p la cen ta  praevia was supported by continued in s t a b i l i t y  o f the fo e ta l  
l i e  in  th is  p eriod . At term vaginal examination under an aesth esia  was 
performed but no p la cen ta l t is s u e  could be f e l t .  The membranes were 
not ruptured a r t i f i c a l l y  a t th is  tim e, as the head was fr e e  above the 
brim. Spontaneous on set o f labour occurred a week la t e r  follow ed  by 
normal d e liv e r y  o f an 8 pound l iv e  c h ild . The p lacenta  weighed 1 
pound 13  ounces and showed extrachorion ic p la cen ta l t is s u e  in vo lv in g  
2 /3rds o f  i t s  circum ference to a maximum width o f 1 in ch . There was 
a membranous fo ld  of circum vallate type a t the margin and th is  con­
ta ined  a con sid erab le amount of f ib r in .
Comment
The ante-partum haemorrhage in  the th ird  pregnancy was a sso c ia te d  
w ith  toxaem ia and c l in i c a l ly  was of ty p ica l abruptio p lacentae typ e.
In the f i f t h  and s ix th  pregnancies, however, i t  was of a type su gg estiv e  
o f  p lacen ta  praevia  — in  both^examination under an a esth esia  was 
req u ired . In the f i f t h  pregnancy the baby succumbed to  prem aturity
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and th is  f o e t a l  death might be a ttr ib u te d  to  p la cen ta  e x tr a c h o r ia lis ,  
(This d e liv e r y  did not occur during the period o f  the p la ce n ta l s tu d y ) .  
In the s ix th  pregnancy the su sp ic ion  th a t the co n d itio n  was one of 
p la cen ta  praevia  re su lted  in  the p a tien t being in  h o s p ita l for 9 weeks 
p r io r  to d e liv e r y .
1 4 0
No, C.V. 510>
Mrs G.K.
Age 50 y e a r s . Two previous p regn an cies.
F ir s t  pregnancy 1952. This r e su lte d  in  a fo rce p s  d e liv e r y  a t  
term o f  a s t i l lb o r n  fo e tu s  w eighing 6 pounds 12 ounces. The exact  
d e t a i l s  o f the fo e ta l  death were unknown nor was any inform ation  
a v a ila b le  concerning the p la cen ta .
Second pregnancy 1954. This resu lted  in  the d e liv e r y  of a 
h ea lth y  7 pound 10 ounce ch ild  fo llo w in g  induction  o f labour fo r  
p o st-m a tu r ity . The p lacen ta  was normal.
Third pregnancy 1957. The pregnancy was uneventfu l u n t i l  the 
32nd week when she was admitted to h o sp ita l on account o f p a in le ss  
vag in a l b lee d in g . There was no evidence of concealed  haemorrhage and 
the fo e ta l  head was fr e e  above the p e lv ic  brim.
B leed ing continued and tran sfu sion  had to  be in s t i t u t e d .  When 
approxim ately 30 ounces had been l o s t ,  exam ination under a n a esth esia  
was performed and excluded p lacen ta  p raev ia . The membranes were then 
ruptured a r t i f i c a l l y .
T h ir ty -s ix  hours la t e r  a male ch ild  w eighing 4 pounds 3 ounces 
was d e liv e r e d , fo llow ed  by a p lacenta  w eighing 1 pound 1 ounce.
There was approxim ately 9 ounces o f  old  blood c lo t  a t  one edge 
of the p la cen ta . T his part o f the p lacen ta  showed ex tra c h o r ia l 
p la ce n ta l t is su e  -  in vo lv in g  2/3rds o f the circum ference, th ere was
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a s l ig h t  membranous fo ld  and a moderate amount o f  f ib r in  in  the fo ld *  
The p la ce n ta l edge in  th is  reg ion  was con sid erab ly  d isrupted  by the  
blood c lo t  which extended onto the membranes*
Comment
The c l in ic a l  p resen ta tio n  in  t h is  case so resembled p lacen ta  
praevia  th a t exam ination under a n a esth e sia  had to be performed.
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No. C.V. 540 
Mrs A.A.
Age 29 y e a r s . One previous pregnancy.
F ir s t  pregnancy 1954* M iscarriage a t  6 months; no n o tes  
a v a ila b le  concerning the p la cen ta .
Second pregnancy 19*36. Early months o f  pregnancy e n t ir e ly  
normal. Admitted to h o sp ita l a t 32 weeks on account o f p a in le s s  an te­
partum haemorrhage o f 3-4 ounces. The u terus was not tense or tender; 
the head was in  the m id -lin e a t  the p e lv ic  brim.
P lacenta  praevia  was diagnosed and con servative  management as  
an in -p a t ie n t  in s t i t u t e d .  At 36 weeks the membranes ruptured and 5 
days la t e r  spontaneous vaginal d e liv ery  occurred w ithout there being  
any fu r th er  b leed in g . The c h ild , a male, weighed 6 pound 10 ounces.
The p lacen ta  weighed 1 pound 7 ounces and showed a com plete r in g  
o f  ex tra ch o r ia l t i s s u e .  The ch orion ic p la te  circum ference was a max­
imum o f 1-g- in ch es from the p lacen ta l edge and was a sso c ia te d  v/ith a 
w e ll marked fo ld  which contained a con sid erab le  amount of f ib r in .
There was blood c lo t  covering  the fo e ta l  surface of the ex tra ch o r ia l 
p la ce n ta l t is s u e  and i t  appeared th a t the edge o f  the ch orion ic  p la te  
had been the source o f the ante-partum b leed in g  (See F ig s . B.15 and 1 6 ) .  
The s i t e  o f  rupture o f the membranes was sev era l inches from the p la ­
cen ta l edge a t the n earest p o in t.
Comment;-
This case  a ls o  i l lu s t r a t e s  how p lacen ta  e x tr a c h o r ia lis  haemor­
rhages may resemble p lacenta  p raev ia , lead in g  to a lo n g  period o f  
sta y  in  h o s p ita l .  The i l lu s t r a t io n s  show w e ll the mode o f  spread o f  
haemorrhage in  p lacen ta  e x tr a c h o r ia lis .
144
No. C.V. 544.
Mrs J .S .
Age 21 y e a r s . One previous pregnancy.
F ir s t  pregnancy 19*54. U neventful pregnancy; normal d e liv e r y  
a t  term o f an 8 pound 14 ounce baby; normal p la cen ta .
Second pregnancy 1956. The p a tien t was f i r s t  seen  a t  15 weeks 
when she appeared to have a normal in tr a -u te r in e  pregnancy. At 30 
weeks she was adm itted as an emergency on account o f p a in le s s  a n te­
partum haemorrhage. She had suddenly lo s t  approxim ately one and a 
h a lf  p in ts  o f  fre sh  b lood. There was no evidence o f concealed b leed ­
in g  and although i t  was too early  to e l i c i t  the p h y sica l s ign s of 
p lacen ta  p raev ia , th is  d iagn osis  was made w ith confidence on the 
h is to r y . Two p in ts  o f  blood were transfused  and fo llo w in g  th is  the 
haemoglobin was 72 per cen t. Conservative management as fo r  p lacenta  
p raev ia  was continued in  h o sp ita l u n t i l  the 37th week.
At th is  time examination under a n a esth esia  revea led  th at th ere  
was no evidence o f p lacenta  in  the lower u ter in e  segm ent.
The spontaneous on set o f  labour was then aw aited , and th is  
occurred a t  41 weeks, r e s u lt in g  in  a 9 pound 15 ounce l i v e  c h ild  and 
a p lacen ta  which weighed 2 pounds 15 ounces.
The p lacenta  showed a g r o ss ly  r e s tr ic te d  ch orion ic p la te ,  the 
edge o f  which was 2-| inches w ith in  the circum ference o f the p la cen ta . 
There was a th ick  r in g  o f  o ld , organ ising  c lo t  running r ig h t  round the
fo e ta l surface o f the placenta in  th is  region and from th is  r in g ,c lo t  
extended out to the periphery o f the placenta. There was a membranous 
fo ld  -J- inch deep en closin g  a layer of old blood c lo t .  (See F igs.
B8 and B9)*
Comment: -
This case again i l lu s t r a t e s  how c lo se ly  placenta ex tra ch o ria lis  
haemorrhage may simulate placenta praevia and how much th is  may in ­
volve in  terms o f  stay  in  h o sp ita l.
Ho. C.V. 571.
Mrs T.M.
Age 50 yea rs . Five previous pregnancies.
F ir s t  pregnancy 1947» Normal pregnancy; no ante-partum bleeding  
forceps d e livery  a t term of a 9 pound boy; baby died a t 9 months from 
"Pink D isease."
Second pregnancy 1949. Several minor haemorrhages occurred 
during the early months o f pregnancy; normal delivery  a t term of a 
9 pound 7 ounce boy; ch ild  a liv e  and w e ll.
Third pregnancy 1951. Repeated haemorrhages occurred during 
the early  months and bleeding eventually became severe a t 5 l i r  months.
The haemorrhage was o f su ff ic ie n t  sev er ity  to require the transfusion  
of 2 p in ts  o f blood and to cause the diagnosis of placenta praevia to 
be suspected. Despite the fact that the foetus was not y e t v iab le , 
examination under anaesthesia was performed and having excluded a low- 
ly in g  p lacenta, the membranes were ruptured. D elivery followed rapidly  
but unfortunately no record was made of the appearance of the p lacenta.
Fourth pregnancy 1954* Several p a in less haemorrhages again oc­
curred in  the early months of pregnancy s ta r tin g  a t the 6th week. At 
28 weeks there was a heavier lo ss  and liquor started  to drain per 
vaginam. Liquor continued to leak for the next 2 weeks t i l l  labour 
occurred resu lt in g  in  a 3 pound 8 ounce male ch ild , which survived.
No s p e c if ic  note was made concerning the placenta.
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F ifth  pregnancy 1955* The early  part o f the pregnancy was 
normal but she was admitted to h osp ita l in  premature labour a t  35 
weeks. On admission some blood stained  liquor was draining but there 
was nothing suggestive of concealed haemorrhage except backache between 
con traction s, nor were there any physical s ig n s of placenta praevia.
On vaginal examination the cervix  was almost fu l ly  d ila ted  and the 
forewaters were found to be in ta c t . On rupturing the membranes, liquor  
drained which was stained with old blood. A 6 pound 5 ounce male child  
was soon de livered , followed by a placenta weighing 1 pound 5 ounces.
The placenta showed a complete ring of extrachorial tissu e  with a 
membranous fo ld  1 inch from the p lacen ta l circumference containing a 
th ick  fib rin ou s r in g . From the ring  of f ib r in , c lo t  extended out over 
the extrachorionic placenta and, in  several reg ion s, on to the membranes. 
The to ta l amount of c lo t  was estim ated as 6 ounces. Some of th is  c lo t  
was fresh  and some o ld , in  varying stages o f organisation . The membranes 
showed two separate s i t e s  of rupture -  one large rupture -  through which 
the ch ild  had been delivered -  and one small rupture c lo se  to the edge 
of the chorionic p la te . Through th is  rupture, the haemorrhage from the 
edge o f the chorionic p late  appeared to have escaped into the amniotic 
sac. This presumably occurred some considerable time before d elivery  
because a t b irth  i t  was noted th at the baby was passing melaena s to o ls .
From the inspection  o f the placenta and membranes i t  was quite  
evident that there had been several haemorrhages e a r lie r  in  pregnancy,
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though with none o f these had there been any revealed lo s s .
S ixth  pregnancy 1956. The early months of th is  pregnancy were 
again complicated by haemorrhages -  a t 8, 12, 1 5 , 17 and 18 weeks. 
Further s l ig h t  lo s s  occurred a t 24 and 25 weeks.
At th is  stage a circum vallate placenta was suspected and a note 
made to th is  e f f e c t .  No further lo s se s  occurred t i l l  57 weeks when 
she had two s lig h t  ”shows.” At 39 weeks labour commenced and was assoc­
ia ted  with blood lo ss  which was more than a normal "show” -  6 diapers 
have been stained prior to her admission to the labour ward.
A 7 pound 12 ounce g ir l  was delivered and followed by a placenta  
weighing 1 pound 15 ounces. The placenta showed a th ick  fibrinous  
ring w ith a membrane fo ld  extending round the placenta a t a maximum 
distance o f 2 inches from the circum ference. (See F ig . B .10). The 
ring was seen to c o n s is t  of organising blood c lo t o f varying age.
There were a lso  traces of organising blood on the membranes -  again  
obviously o f varying age -  presumably resu ltin g  from the minor ante­
partum haemorrhages which had occurred.
Comment
The opportunity to examine the placenta personally only occurred 
in  the la s t  two pregnancies. In both o f these there was a d e fin ite  
placenta ex tra ch o ria lis  -  and both pregnancies were associated  with 
ante-partum bleeding. The suspicion naturally  occurred that the 
second, third and fourth pregnancies -  a l l  o f  which were complicated
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by ante-partum haemorrhage o f a sim ilar  type -  might have been 
associated  with the same anomaly. Unfortunately, d esp ite  w ritin g  to 
the in s t itu t io n s  in  which 111686 confinements took p lace , no information 
about the placentae could be obtained.
The photograph o f th is  placenta (P ig . B.10) shows c lea r ly  how 
the chorionic membrane can be stripped from the extrachorial p lacental 
t is s u e .
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S E C T I O N  C.
T H E  P L A C E N T A  I N  H Y D R O P S  F O E T A L I S
The p lacenta l changes in hydrops fo e ta l is  are 
described. The a ltera tio n s  in the trophoblast are 
shown to be related  to a high incidence of toxaemia 
o f pregnancy and raised excretion  o f  gonadotrophins. 
The mechanism o f the changes and th eir  e f fe c t s  i s  
discussed and the aetio logy  o f the pre-eclam ptic  
syndrome i s  considered in  the l ig h t  o f the information  
derived from th is  study.
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ANATOM CAL CHANGES IN THE PLACENTA
Luring the course o f th is  p lacental study, placentae from cases  
of hydrops f o e t a l i s  a ttracted  sp ecia l in te r e s t .  On macroscopic exam­
in ation  they are made notable by th eir  massive bulk, pale colour and 
deep fis su r in g  between cotyledons. (F ig. C l.) In some cases the 
placenta seemed to be d isproportionately large even compared with the 
hydropic fo e tu s . This impression was confirmed by studying the weight 
of the placenta in  re la tio n  to the weight of the foetu s -  the so -ca lled  
"placental c o -e f f ic ie n t ."  In the normal case th is  c o -e f f ic ie n t  i s  
approximately l /5 t h  or 0 .2 . In a ser ie s  o f 52 cases o f hydrops fo e ta li  
the average p lacental c o -e f f ic ie n t  was found to be 0 .5 .
On h is to lo g ic a l examination i t  was found th at the placental 
substance showed changes other than the passive oedema which might be 
expected. The v i l l i ,  in  addition to being blown out by oedema, showed 
clear  h is to lo g ic a l evidence of o v e r -a c tiv ity  of the trophoblast w ith , 
in  some areas,a  w ell developed Langhans layer which i s  not normally 
v is ib le  in  la te  pregnancy. (F igs. 02, CjJ, 04 and C5). The degree of 
sy n c it ia l degeneration i s  usually  le s s  than in  a normal placenta of 
comparable maturity while both trophoblastic layers show increased  
v a cu o lisa tion . Although the vascu larity  of the v i l l i  i s  d e fic ie n t ,  
the stroma i s  often  d is t in c t ly  hyp erp lastic . Indeed, the overa ll
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F ig . Cl. Placenta and foetu s from case of hydrops 
fo e ta l is  showing the massive bulk of the placenta  
r e la t iv e  to the fo e tu s, areas of pallor and deep 
fis su r in g  between some of the cotyledons.
F ig , C2« Photo-micrograph o f normal placenta  
o f third trim ester showing w ell vascularised  
v i l l i  with s in g le  layered trophoblastic covering
(x 70)
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F ig .  C5» Hydrops f o e t a l i s  p la c e n ta  a t  54 weeks 
showing oedema o f  v i l l i  and d o u b le - lay e red  
t r o p h o b la s t .
(x70)
F ig .  C5. V illous  from hydrops f o e t a l i s  p la c e n ta  
o f  32 weeks m a tu r i ty ,  showing c l e a r l y  th e  p resence  
o f  Langhans l a y e r .
Rf a * - *■
-' y * ^  1
.
v "
*  ■■ *-iv  ••
F ig .  C4. High power view o f  p la c e n ta  from 
haem olytic  d i s e a s e  hydrops, showing p resence  
o f  Langhans l a y e r .  (Case 4 9 ) .
(x290)
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appearance of the placenta o f the hydropic foetu s suggests unusual 
a c t iv ity  and an absence o f the degenerative changes usually  associated  
with advancing maturity.
The presence of Langhans layer was f i r s t  pointed out by Heilman 
and H ertig (1958) and since then i t  has usually  been referred to as  
"persistence" o f the layer . I t  seems more than probable, however, 
that i t  represents a regeneration o f tis su e  which has atrophied in  the 
normal way in  mid-pregnancy. The idea that th is can occur i s  supported 
by two se ts  o f recent observations. Amoroso (1957) by using an electron  
microscope was able to demonstrate that the cytotrophoblast does not, 
as i s  generally  supposed, disappear completely in  the second h a lf of 
normal pregnancy. I t  p e r s is ts  to  term as a very f in e  membranous layer. 
This, presumably, i s  capable of rea ctiv a tio n . In addition  Crawford 
(1958) has shown by d ig estio n  stud ies on placentae from cases of 
severe haemolytic d isease that fresh sprouting of chorionic v i l l i  
occurs a t about the time the foetus develops the hydropic s ta te .
Further in ter e st  in  these p lacental changes and th eir  e f fe c ts  
was stim ulated by the observation of several women carrying hydropic 
foetu ses who developed i l ln e s s e s  c lo se ly  resembling pregnancy toxaemia 
but which appeared to be in  some way related  to the hydropic condition  
of the conceptus. Accordingly, a deta iled  study of the problem of 
maternal reaction s in cases of rhesus haemolytic d isease was undertaken.
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MATERNAL REACTIONS TO RHESUS FACTOR ISO-IMMUNISATION
Following the discovery of the Rhesus factor i t  was for long  
believed  that pregnancy associated  with a s ta te  of iso-im m unisation  
carried no specia l hazards for the mother except in  the e/ent of an 
incompatible blood transfusion . Later i t  was recognised th at, when 
the foetu s dies in utero as a r e su lt  of haemolytic d isea se , the mother 
can sometimes develop fibrinogen depletion  or other haematological 
change which leads to blood coagulation fa i lu r e . This condition, 
however, i s  not peculiar to Rhesus iso-immunisation and can a r ise  
whenever a dead foetu s i s  retained long in utero -  irresp ectiv e  of 
the cause of death.
The lite r a tu r e  does, however, contain reference to cases in 
which there has been quite serious maternal i l ln e s s  associated  w ith  
the carrying of a foetus severely  a ffected  by haemolytic d isea se .
From a study of these cases i t  would appear that the maternal reactions  
f a l l  in to  two groups ( i )  those which suggest a haemolytic process 
and ( i i )  those presenting a picture sim ilar to , or id en tica l w ith, 
that of pre-eclam psia.
+■
In view o f a doubt as to whether pre-eclampsia i s  a sp e c if ic  d isease  
or a syndrome which may be produced by more than one d isea se , the 
loose  term "toxaemia" i s  generally preferred in  th is  th e s is .
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( i j  This type o f  r e a c t i o n  v a r i e s .  In  an a c u te  form i t  may be 
m an ifes ted  by r i g o r s  and vom iting , fo llow ed by ev idence  of 
haem olysis  hav ing  o cc u rre d .  The o n se t  may, however, be 
i n s i d i o u s ,  and i s  then c h a ra c te r i s e d  by ja u n d ice  a p p e a r in g  
in  a s s o c i a t i o n  w ith  m ala ise  and r a i s e d  l e v e l s  of b i l i r u b i n  
and b i l e  a c id s  in  th e  b lood .  E arly  r e p o r t s  on t h i s  con­
d i t i o n  were by R o l le s to n  (1910, 1920) who, w r i t i n g  on 
"grave f a m i l i a l  jau n d ice  o f  the new b o rn ’^  noted m a te rna l  
jau n d ice  in  15 out o f  1JC p re g n a n c ie s ,  Ilis  d e s c r ip t io n  of 
the  cases  le a v e s  l i t t l e  doubt t h a t  he was d e a l in g  w ith 
b a b ie s  s e v e re ly  a f f e c te d  by haem olytic  d i s e a s e .  K aiser  
(1952) d esc r ib ed  2 cases  o f  m aternal i l l n e s s  a s s o c ia te d  with 
hydrops f o e t a l i s ,  a f e a tu r e  of the i l l n e s s  being g e n e ra l is e d  
p r u r i t u s  a s s o c ia te d  w ith  a h igh  le v e l  of b i l e  a c id s  in  the 
b lood . Velez Orozco e t  a]* (1950) c la im ed , i n  t h i s  co n n ec tio n ,  
t h a t  the s e v e r i t y  o f  f o e t a l  haem olytic  d is e a s e  can be a s s e s ­
sed by e s t im a t io n  o f  the l e v e l  o f  haem oly tic  p roduc ts  in  the 
m ate rna l serum. Chown (1954 and 1957) and r e c e n t ly  Goodall, 
Graham, H i l l e r  and Cameron (1958) o f  Dundee recounted  ca se s  
i n  which tiey suspected  th a t  a m a te rna l  d is tu rb a n c e  r e s u l t e d  
from f o e t a l  haemorrhage in to  th e  m aternal blood s tream .
J a v e r t  and Reiss  (1952) d esc r ib e d  h i s t o l o g i c a l  changes in 
the  p la c e n ta  which they a t t r i b u t e d  to  such haem orrhages.
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I t  would seem th e re fo re  t h a t  whereas c e r t a i n  of these  
m a te rna l r e a c t i o n s ,  e s p e c i a l l y  those  w ith an  a c u te  o n s e t ,  
may he caused by incom patib le  f o e t a l  blood c ro s s in g  the  
p la c e n ta  and r e s u l t i n g  in  l y s i s  in  the  m a te rn a l  b lood , 
o th e rs  a re  th e  r e s u l t  of the  p ro d u c ts  o f  haem olysis  w i th in  
the  f o e tu s  e n t e r in g  the m aterna l c i r c u l a t i o n .  There i s  
n o th in g  in  the  case  re c o rd s ,  however, to sugges t t h a t  th e se  
i l l n e s s e s  a re  in  any way r e l a t e d  to  the  "toxaem ia" which 
the  mother sometimes develops and w ith  which t h i s  communi­
c a t io n  i s  mainly concerned .
( i i )  The m aterna l toxaemia d esc r ib ed  in  a s s o c i a t i o n  w ith  severe
f o e t a l  haem olytic  d is e a s e  i s  c h a r a c te r i s e d  by oedema, hyper­
te n s io n  and a lbum inu ria ;  some w r i t e r s  re g a rd in g  i t  a s  t ru e  
p re -e c la m p s ia ,  o th e r s  a s  something d i f f e r e n t .  As w ith  to x ­
aemia in  o th e r  c irc u m stan c es ,  no t a l l  the  th r e e  s ig n s  a re  
n e c e s s a r i ly  p re s e n t  in  one c a s e .  R o l le s to n  (1920), K a ise r  
(1952), O 'D r is c o l l  and L av e lle  (1955) and Goodlin (1957) a l l  
r e p o r te d  cases  of toxaemia a s s o c ia te d  w i th  severe  haem oly tic  
d is e a s e  o f  the f o e tu s ,  w hile McGaughey (1952) commented th a t  
the  a s s o c i a t i o n  i s  "well-known." P o t t e r  (1947) d esc r ib ed  a 
m a te rna l  syndrome, o cc u r r in g  about the time o f  i n t r a - u t e r i n e  
d ea th  o f  s e v e re ly  a f f e c te d  b a b ie s ,  which was c h a r a c te r i s e d  
by a lbum inu ria  and oedema; t h i s  she regarded  as  be ing
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d iffe re n t from pre-eclam psia because the s y s to l ic  blood 
pressure did not r is e  above 140 mm.Hg. Walker e t  a l. (1957) 
observed that the incidence o f pre-eclampsia was doubled 
in  mothers o f s t i l lb ir t h s  due to haemolytic d isease  and in ­
creased four fo ld  when the foetus was hydropic. However, 
Dieckmann (1952), quoting Hurst et aL (1946) and a lso  P o tter 's  
review of 190 cases o f haemolytic d isease of a l l  types, stated  
that the incidence o f  toxaemia is  not increased in  cases of 
Rhesus s e n s it isa t io n . Greenhill (1955) a lso  declared that 
there i s  not an overa ll increase in  the lik elih ood  of tox­
aemia of pregnancy when a sta te  o f Rhesus iso-immunisation  
a r ise s . He went on to say, however, that when i t  does occur, 
the foetu s i s  usually  hydropic. Here would appear to be the 
crux of the matter. I s  toxaemia l ik e ly  to occur in  any case 
o f fo e ta l haemolytic d isease or only when the foetus is  
dropsical ?
In an attempt to answer th is  question the records of the Liver­
pool M aternity Hospital and M ill Road Maternity Hospital for 4 years 
1953 -  1956 were examined.
The c r it e r ia  used for the diagnosis of toxaemia in  th is and 
other s tu d ies  reported here were the same as those used by Gemmell and 
others (1954) in  their survey of a l l  the 15>364 b irths in  Liverpool
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during 1951. Toxaemia was diagnosed on the presence of any two of 
the fo llow ing :-
( i )  A blood pressure of 140/90 or more.
( i i )  Oedema:
( i i i )  Albuminuria without lo c a l cause.
Eclampsia was included as the most severe form. In regard to the 
in terp reta tion  o f blood pressure readings, iso la ted  r is e s  during labour 
were ignored; blood pressures in  which e ith er  the s y s to lic  was more 
than 140 or the d ia s to lic  was more than 90 mm. of mercury, were in ­
cluded but not those where only s y s to l ic  or d ia s to lic  equalled the 
c r i t ic a l  figu re when the other reading was normal. (Gemmell, 1957) .
No attempt was made to d istin gu ish  between pre-eclam psia and e sse n tia l  
hypertension in  th e ir  study and the same i s  true of th is  one: both
are included in  the term toxaemia.
During th is  time 172 babies a ffected  by haemolytic d isease  but 
not showing hydrops, were born. A ll the mothers were multiparous and 
only 8 o f the pregnancies were complicated by toxaemia. This gives  
an incidence of 4 .6  per cent which is  not s ig n if ic a n t ly  higher than 
the 4 .2  per cent expected incidence in  the unselected Liverpool 
multiparous p atien ts  (Gemmell e t a l # 1954). These find ings lend support 
to the statements quoted above which go to show that Rhesus incompat­
i b i l i t y  in  i t s e l f  does not cause toxaemia of la te  pregnancy. I t  re­
mains to be decided, however, whether hydrops f o e ta l is  i s  an a e t io l -  
o g ica l fa c to r .
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TOXAEIvlIC REACTIONS TO HYDROPS FOETALIS 
1* L iteratu re.
The many references in the European Continental lite r a tu r e  to an 
a sso c ia tio n  between hydrops f o e ta l is  and toxaemia of pregnancy are 
reviewed by Jann (1954)* He goes on to comment that prior to the 
e lu c id a tion  o f the rela tion sh ip  of hydrops f o e ta l is  to other forms 
of haemolytic d isea se , and to the discovery of the Rhesus fa c to r , the 
common occurrence of toxaemia in  cases of hydrops fo e ta l is  was often  
recorded and was generally  recognised. Recent knowledge, however, has 
obscured the s itu a tio n  and the grouping together of a l l  cases of Rhesus 
in com p atib ility  has led to the n eg lect of older c l in ic a l  observations. 
In th is  respect i t  i s  of in ter e st  to note that Burger (1947), being  
deprived by war conditions o f knowledge o f the Rhesus fa c to r , was 
enabled to develop the th eoretica l im plications o f the maternal e f fe c ts  
o f hydrops f o e ta l is  beyond the stage reached by other w riters before 
or s in c e .
That hydrops f o e ta l is  had some connection with maternal oedema 
and albuminuria was a lso  w ell known in  th is  country in the p ast. 
Ballantyne in 1902 gave a complete account of i t  and h is , as w ell as 
other contemporary w ritin gs, were probably responsib le for the s ta te ­
ment that hydrops f o e ta l is  may be complicated by toxaemia of la te  
pregnancy which has appeared in  some B ritish  textbooks on O bstetrics  
throughout th is  century.
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Of the many authors who have w r itten  on the su b jec t however, few 
have attem pted to s ta te  s t a t i s t i c a l l y  the in cidence o f  toxaemia in  
c a ses  o f  hydrops f o e t a l i s .  The exceptions are Kloosterman (1947, 1954) 
who found toxaemia in  25 out o f  35 mothers (65  per cen t) who gave b ir th  
to  a hydropic in fa n t , and Jann (1954) who reckoned the incidence as 
bein g  more than 70 per cent in  the cases recorded in  the l i t e r a t u r e .
In  th ese  papers, however, and in  those o f  other authors who d escrib e  
in d iv id u a l easels there i s  much confusion over terms such as "toxaemia" 
and "pre-eclam psia."  The standards used are not s ta ted  nor i s  any a t ­
tempt made to compare the fin d in g s  w ith c o n tr o ls . I t  was th erefore  
decided to r e - in v e s t ig a te  the m atter on a s t a t i s t i c a l  b a s is .
2. M ater ia l.
The p a tie n ts  reviewed were those d e livered  o f a hydropic fo e tu s  
in  the L iverpool M aternity H osp ita l, M ill Road M aternity H osp ita l and 
the Birmingham-Maternity H osp ital during 8 years 1950 to 1957* There 
were 52 such cases and the d iagn osis  of hydrops was beyond doubt in  a l l .  
F o r ty -s ix f bab ies were s t i l l -b o r n ;  the remaining s ix  l iv e d  for  no
y
longer th'an a few hours. A ll but three o f  the mothers had had previous  
p regn an cies.
,3. F in d in gs.
(a) Jaundice.
One o f  the mothers o f  a hydropic fo e tu s  developed jaundice w ithout 
any other s ig n if ic a n t  s ig n s . Jaundice in  a second p a tie n t  was accompanied
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by sign s o f toxaemia and by accid en tal antepartum haemorrhage followed  
by severe o liguria* ^either of these two cases was fu l ly  investigated  
so the cause of the jaundice remains uncertain.
(b) Toxaemia.
Twenty-six out o f the 52 women in  the ser ie s  (50 per cent) 
developed signs which f u l f i l l e d  the previously stated  c r ite r ia  for the 
diagn osis o f toxaemia. This high figu re t a l l i e s  reasonably with the 
c o lle c te d  fig u res  of Jann (1954) and those of Kloosterman (1947 ) men­
tioned e a r lie r . Addition of the 5 ser ie s  together gives a to ta l of 
166 cases o f toxaemia in  249 cases o f hydrops fo e ta l is  (66 per cen t) . 
(F ig . C6.)
For s t a t i s t ic a l  purposes, i t  would be unwarranted to assume that 
the o v e r -a ll toxaemia incidence was the same in  Birmingham as Liverpool. 
I f ,  however, the 52 Liverpool cases are considered alone (30 m ulti­
parous) the incidence of toxaemia i s  found to be 15 whereas the expected 
incidence according to the figu res o f Gemmell and others (1954) i s  1.5  
cases -  a highly s ig n if ic a n t d ifference s t a t i s t i c a l ly .  The high in ­
cidence o f  toxaemia i s  even more s ig n ifica n t than the figu res show for 
i t  frequently occurred in  pregnancies which terminated as early as 
28 -  52 weeks. (F ig. C7.)
In the present s e r ie s , the appearance of signs of the maternal 
i l ln e s s  very often  coincided with the making o f a firm or ten ta tiv e  
diagnosis o f hydrops f o e t a l i s .  Moreover, they became m anifest
TOXAEMIA INCIDENCE IN A SSOC I AC I AT I ON WITH 
HYDROPS FOETALIS
Number of 
cases
Number with 
toxaemia
Percentage
Present scries 52 2 6 50
Kloostcrman (l947j 35 23 65
Jann (l954) 162 1 1 7 72
Total 249 166 66
F ig . C6. Toxaemia incidence in  a sso c ia tio n  
with hydrops f o e ta l is  -  co llected  s e r ie s .
HYDROPS CASES WITH TOXAEMIA
MATURITY AT DELIVERY
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Fig. C7. Maturity a t delivery  of 26 cases 
hydrops fo e ta l is  associated  w ith toxaemia.
167
r e la t iv e ly  early  in pregnancy. The toxaemia was generally  o f severe  
degree (Table C l.);  one woman died from the d isease and another 8 
were c r i t ic a l ly  i l l ,  -  2 having to be delivered abdominally on account 
o f the toxaemia.
The d e ta ils  o f  the fa ta l  case were as follow s
Case 23. Mrs F.D. Aged 43> was an 8-gravida whose blood  
group was 0 . Rh.negative with antibodies present. Her f i r s t  4 
pregnancies were uneventful and resu lted  in the d elivery  o f  
healthy babies. The f i f t h  baby was macerated at b ir th  and the 
s ix th , although born a liv e , died in  the neonatal period from 
haemolytic d isease; the seventh was healthy. During th is  woman’ s 
la s t  and fa ta l pregnancy, a t the 37th week she developed oedema 
and s lig h t  hypertension (l50/$>0, 140/100 mm. Hg.) . There had: been 
no evidence of toxaemia in  any of her previous pregnancies.
Labour a t term had to be a ss is te d  in  the second stage with forceps 
because of the large fo e ta l trunk. An 8 -lb .1 2 -o z .fr esh  s t illb o r n  
hydropic in fant was delivered , followed by a large , pale, oedematous 
looking placenta and a blood lo s s  o f 15 ounces. The operation was 
carried out under lo ca l anaesthesia and immediately a fter  delivery  
the patien t complained of pain in  the epigastrium and chest; a 
sta te  o f  shock developed and she died 3 hours la te r  despite res-  
u sc ita t iv e  measures. Examination of a blood sample revealed  
afibrinogenaemia but excessive  haemorrhage was not a fea tu re .
The signs o f pre-eclam psia having been of the m ildest, the 
maternal death was regarded as p ossib ly  due to amniotic or f ib r in  
embolism. Post-mortem examination, however, showed macroscopic l iv e r  
haemorrhages sim ilar to those seen in eclampsia. H is to lo g ica lly  these 
proved to have a periportal d istr ib u tio n  and to be of the "lake" type. 
The kidneys showed in tracap illary  f ib r i l s  in  the majority of the 
glom eruli; congestion of the cap illary  loops; glomerular thrombi; and
Hydrops  F o e t a l i s  c a s e s  wi th  T o x ae m i a
C a s e  No.
M a t u r i t y
ki
5>
<o
Co
kiQ:Q.
QO
O
«*>
+  + + 
+• +
190 '
17 0
150
130
I IO 
9 0
7 0
P l a c e n t a l
c o e f f i c i e n t
32 34
O v e r  5
I I
3 8
15
2 8
2 0
33
22
33
23
39
26
2 8
29
27
32
28
3 7
3 0
38
35
43
32
4 4
28
46
30
4 9
28
50  5
3C 33 37
12
3 4
16
34
18
36
19
3 4
3 0
29
36
32
52
33
Table Cl. Twenty-six cases of hydrops fo e ta l is  
with toxaemia (50 per cent o f to t a l) .  The average 
placental c o e ff ic ie n t  in these cases was 0.62 whereas 
in  the non-toxaemic cases the average p lacental co­
e f f ic ie n t  was 0.5B. The 9 cases (Number 5-52) to 
the right hand side of the heavy v e r t ic a l l in e  were 
cases of hydrops not due to ery th ro b la sto sis .
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h ya lin e  d rop lets  in  the c e l l s  o f some o f  the proximal tu b u les . These 
changes were considered to be ty p ic a l o f hypertensive toxaemia o f  
eclam ptic type.
(c) A ccidental Antepartum Haemorrhage (Abruptio P la cen ta e ).
A ccidental antepartum haemorrhages occurred in  13 ca ses  (25 per 
c e n t ) . In 5 o f  th ese  there v/ere a lso  s ig n s  o f toxaemia and they are  
included  in  group (b) above. In one p a tie n t  the p lacen ta  was praevia  
but concealed haemorrhage had a ls o  occurred above the le v e l  of the 
lower segment attachm ent. Although i t s  s e v e r ity  varied (Table C I l) ,  
the b leed in g  was always s u f f ic ie n t  to  have rea l c l in ic a l  s ig n if ic a n c e ;  
t r iv i a l  shows (so -c a lle d  minor a cc id en ta l haemorrhages) were not in ­
cluded.
Counting only once cases w ith both a cc id en ta l haemorrhage and 
toxaem ia, the combined incidence o f the two con d ition s was 34 (65 Per 
c e n t ) .
The frequent occurrence of antepartum haemorrhage i s  of con­
s id era b le  in t e r e s t .  A f ig u r e  for the expected in cidence o f th is  
co n d itio n  i s  not re a d ily  a v a ila b le  fo r  comparison b u t, in  the annual 
s t a t i s t i c s  o f the h o sp ita ls  in  q u estion , the percentage o f the t o t a l  
d e l iv e r ie s  com plicated by a cc id en ta l haemorrhage ranges from 1 .5  to  
5 per cen t. Many o f  these cases are emergency adm issions to the  
h o s p ita ls ,  having been booked fo r  d e liv ery  elsew here, so i t  i s
HYDROPS FOETALIS CASES WITH 
ACCIDENTAL ANTE-PARTUM HAEMORRHAGE
Case
Number
Estimated blood loss 
(in ounces) Toxaemia
Revealed Concealed
Case 3 20 — —
Case 6 SI ight 8 —
Case 9 2 Slight Present
Case 1 5 20 + 20 Present
Case 17 20 — —
Case 24 Slight Moderate —
Case 3 1 50 IO —
Case 32 - IO Present
Case 37 20 1 O Present
Case 43 IO 12 Present
Case 45 6 8 —
Case 47 30 IO —
Case 48 Moderate - —
Table C .I I . Cases o f a cc id en ta l ante-partum  
haemorrhage com plicating  hydrops f o e t a l i s  showing 
the estim ated blood lo s s .  The to ta l o f 13 cases  
g iv e s  an in cidence o f 25 per cent in  the s e r ie s .  
Five o f the cases had toxaem ia.
TIME OF OCCURRENCE OF HAEMORRHAGE
8
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2 8 -  31 32 — 3 5  3 6 - T e r m
D U R A T I O N  OF  P R E G N A N C Y
F ig . C8. Time o f  occurrence of haemorrhage in  the 
13 cases o f hydrops f o e t a l i s  com plicated by ac­
c id e n ta l ante-partum haemorrhage.
probable th at the o v e r a ll in cidence o f th is  abnorm ality in  the to ta l  
o b s te tr ic  p opulation  i s  l e s s  than th is ;  textbooks put i t  a t  0*5 per 
cen t or l e s s .  However, even i f  the h ig h est f ig u re  o f  5 .0  per cent be 
taken fo r  comparison, the in cidence o f  25 per cent in  a s so c ia t io n  w ith  
hydrops f o e t a l i s  i s  s ig n if ic a n t ly  ra ised  ( p o s s ib i l i t y  o f  a chance 
f in d in g  = 0 . 0 0 0 0 0 4 ) .
Like the s ign s o f toxaemia, antepartum haemorrhage in  th ese  cases  
tended to occur a t  an unusually ea r ly  stage in  pregnancy (F ig . C8). 
Often the c l in ic ia n  noted a t  the time that the uterus, was larger  than 
expected fo r  the period o f  g e s ta t io n  and that i t  had a 'doughy1 con­
s is te n c y  on p a lp a tio n . Indeed, in  2 p a tie n ts  a p ro v is io n a l d iagn osis  
o f  hydatid iform  mole was made and, in  one th is  was s t i l l  considered  
a p o s s ib i l i t y  a f te r  r a d io lo g ic a l dem onstration o f a fo e ta l  sk e le to n .
In  another 2 cases  i t  was recorded a t  the time o f  d e liv ery  that the 
p lacen ta  had appearances which resembled those o f  a hydatidiform  mole 
(F ig . C9)* This ob servation  i s  by no means unique; B allantyne (1902) 
quotes Jakesh (1878) who described the d e liv e r y  o f  the p lacen ta  in  
these ca ses  as being comparable to "the slow r o l l in g  fo rth  o f  wool 
from an o v e r - f i l le d  torn woolsack," a graphic d e sc r ip tio n  which could  
apply eq u a lly  to the passage o f  a hydatidiform. mole (F ig . G .10). 
Herrnberger (1940) studying case records in  the l i t e r a tu r e  a lso  noted  
the d i f f i c u l t y  in  d is t in g u ish in g  between the two c o n d itio n s .
F ig . C9. Enlarged view o f  hydropic p lacen ta , showing 
bulky v i l l i  in  upper part o f p ictu re which might be 
m istaken fo r  early  hydatidiform  change.
F ig . C .10. Like "The slow r o l l in g  fo r th  o f  wool 
from an o v e r - f i l le d  torn woolsack," i s  a d escr ip tio n  
that could equally  apply to the hydatidiform  mole 
shown above.
As always w ith  a cc id en ta l antepartum haemorrhage, the problem 
occurs a s  to whether i t  i s  caused by toxaemia o f pregnancy. In th is  
con n ection  i t  w i l l  be noted (Table CIl) that s ig n s o f  toxaemia were 
p resen t in  l e s s  than h a lf  the cases o f haemorrhage y e t  the toxaemia 
in c id en ce  in  the whole s e r ie s  vras 50 per cen t. I t  i s  th erefo re  temp­
t in g  to look  fo r  another cause. I t  seems p o s s ib le , i f  not probable, 
that the sep aration  o f  the p lacenta  i s  a mechanical response to  the 
bulk o f  the hydropic p lacenta  and that the mechanism o f  haemorrhage i s  
s im ila r  to  th a t in  hydatidiform  mole -  a con d ition  which, as w i l l  be 
seen la t e r ,  has y e t  other s im i la r i t i e s .
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THE CAUSE OF TOXAEMIA IN CASES OF HYDROPS FOETALIS
Since there seems no doubt th a t pregnancy toxaemia o f q u ite  
severe degree i s  commonly seen when the foetu s i s  hydropic, the ques­
t io n  a r is e s  as to the cause and e f f e c t  r e la t io n s h ip . Older w r ite r s ,  
as d iscu ssed  by B allantyne (1902) fo r  example, considered  th at the  
oedema o f the fo e tu s  and p lacen ta  was secondary to , and caused by, 
the maternal i l l n e s s .  This view i s  no longer ten ab le , i f  only because 
the fo e tu s  i s  not a ffe c te d  in  the common type of pre-eclam psia  seen  
in  prim igravidae and in  other s ta te s  when the mother becomes g r o ss ly  
oedematous. Modern knowledge makes i t  necessary  to regard the fo e ta l  
co n d itio n  as causing the maternal d isturbance and i t  might so operate  
by one o f  three mechanisms
( i )  A r e la t iv e ly  m assive tra n sfer  o f f o e ta l  blood (or i t s  
breakdown products) in to  the maternal c ir c u la t io n , or 
the s id e  e f f e c t s  o f the an tigen  -  antibody d isord er a s ­
so c ia t io n  w ith Rhesus in c o m p a tib ility , might in  them selves  
cause the toxaemia in  the mother. In t h i s  con n ection ,
Jann (1954) went so fa r  as to su ggest th a t the maternal 
s ig n s  are caused by a p ressor substance lib e r a te d  by the 
f o e ta l  kidneys in  response to haem olysis.
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( i i )  E xcessive d is te n s io n  o f  the u teru s , caused p a r tly  by the
hulk o f  the fo e tu s  and the p lacen ta  and p a r tly  by hydramnios 
which sometimes com plicates hydrops f o e t a l i s ,  could be 
resp o n sib le , according to one present day theory o f the 
a e tio lo g y  o f pre-eclam psia .
( i i i )  Abnormal a c t iv i t y  o f the p lacenta  i t s e l f  might cause a 
maternal upset -  as in  the case o f hydatidiform  m ole.
These three mechanisms are d iscu ssed  in  turn.
1 . An antigen -antibody  r e a c t io n .
Although there i s  a c e r ta in  amount o f in co n clu siv e  evidence  
th a t a sudden tra n sfu sio n  o f  f o e ta l  blood in to  the maternal c ir c u la t io n  
does sometimes occur, producing a ser io u s  and dramatic r e a c tio n , the 
s ig n s , as emphasized e a r l ie r ,  are q u ite  d if fe r e n t  from those Of pre­
eclam psia . The com p lica tion  i s ,  moreover, rare . I t  may be added that 
in  3 o f  our cases in  which fo e ta l  hydrops was com plicated by severe
toxaem ia, the maternal blood was examined fo r  fo e t a l  haemoglobin w ith
n egative r e s u l t s .
The toxaem ia-lik e response o f  so many mothers i s  very  u n lik e ly  
to be the r e s u lt  o f  iso-im m unisation because i t  i s  f a ir l y  c le a r ly  
esta b lish e d  that the s ig n s  are only found when the fo e tu s  i s  hydropic. 
Blood d estru ctio n  i s  equally  ex ten siv e  in  other severe forms o f  
e r y th r o b la s to s is  but i t  does not cause toxaem ia.
I t  i s  not always r e a lis e d  th a t some 25 per cen t ca ses  o f  hydrops 
f o e t a l i s  are not caused by haem olytic d isea se  -  although  B allantyne  
(1898 and 1902) expressed the b e l i e f  th at the c o n d itio n , l ik e  dropsy  
a r is in g  a f te r  b ir th , could have severa l ca u ses . In one o f  S eeg er 's  
(1 6 7 0 ) ca ses  he a ttr ib u te d  the d isea se  to the mother drink ing la rg e  
q u a n tit ie s  o f beerl This so r t o f a e t io lo g y  may not now be accepted  
but i t  remains necessary  to  recogn ise  th at hydrops f o e t a l i s  not r e s ­
u lt in g  from iso-im m unisation i s  by no means uncommon. There are 11 
such ca ses  among the 52 reported here and toxaem ia com plicated 9 of 
th ese  pregnancies. In each case the f o e t a l  and maternal bloods were 
e x h a u stiv e ly  examined to exclude a l l  forms of iso-im m unisation . The 
number o f cases i s  sm all but the fin d in g s , when taken in  conjunction  
w ith  other ev idence, o ffe r  strong support for  the view th a t the cause 
o f toxaemia i s  not the haem olytic d isea se  but something connected w ith  
the hydropic change in  the fo e tu s  and p lacen ta  (F ig s . C .l l  and 1 2 ) .
2. O v er-d isten sion  o f the u terus by hydramnios and bulky products o f  
con cep tion .
For th is  to be considered as the operative mechanism in  the 
production  o f  the toxaemia three questions requ ire to  be answered :-
(a) Toes hydrops f o e t a l i s  cause hydramnios? (b) Does hydramnios 
’per s e ’ pred ispose to toxaemia? (c) Does o v e r -d is ten s io n  o f the u terus  
pred ispose to toxaemia?
F ig . C .12. S ection  from p lacen ta  o f case o f hydrops 
f o e t a l i s  not due to haem olytic d isea se  (Case 3 6 ).
(x70)
   .   r
F ig . C . l l , Case 51. Hydropic fo e tu s  and p lacenta  
not due to haem olytic d is e a s e . (Baby 5 lb s .  15 o z s .  
Placenta 1 lb .  14 ozs* P lacen ta l c o e f f ic ie n t  0 .3 7 )*
(a) The increased  in cidence of hydramnios in  a s so c ia t io n  w ith  
hydrops f o e t a l i s  i s  recorded by B allantyne ( i 9 0 2 )"and by Henderson 
(1942) but the la t t e r  and Macafee (1950) both p o in t out th a t the g r o ss ly  
oedematous fo e tu s  w ith i t s  large p lacen ta  may lead to a m istaken d ia ­
g n o sis  o f  hydramnios. Personal experience confirm s that th is  i s  a
r e a l problem and th a t i t  can be extrem ely d i f f i c u l t  to say on c l in ic a l  
exam ination whether hydramnios i s  p resen t or n ot. N ev erth e less , in  3 
ca ses  o f t h is  s e r ie s  measured q u a n tit ie s  o f more than 3 p in ts  o f liq u o r  
were removed a t amniotomy w hile in  4 others a c l in ic a l  im pression o f  
hydramnios was supported by a to r r e n t ia l gush of liq u or  when the mem­
branes ruptured. The mechanism causing the hydramnios i s  alm ost cer ­
ta in ly  the in a b i l i t y  o f  the fo e tu s  to swallow .ow ing to the gross  
oedema o f i t s  cheeks, l i p s  and fau ces; u n less  circum oral oedema is  
gross the amount o f  liq u o r  i s  u su a lly  normal (S co tt and W ilson, 1957) 
(F ig s . C.13 and 14)« I t  can be concluded th a t hydrops f o e t a l i s  can 
under c e r ta in  circum stances cause hydramnios and th a t, even in  those 
ca ses  where i t  does n ot, the increased  bulk of the fo e tu s  and p lacenta  
i s  l ik e ly  to lead to e x c e ss iv e  u ter in e  d is te n s io n .
(b) I t  i s  commonly assumed that hydramnios per se can cau se,
or favour the development o f ,  pre-eclam psia . Theobald (1955)» however, 
i s  c r i t i c a l  o f th is  view and emphasises the remarkable lack  o f s t a t ­
i s t i c a l l y  acceptab le ev idence. He p o in ts  out that hydramnios i s  o f te n
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F ig . C .15» (From B allan tyne) Such gross f a c ia l  
oedema would c le a r ly  in te r fe r e  with sw allow ing. 
(By courtesy  of the p u b lish ers . Green Edinburgh).
F ig . C.14. Case 49* o f the presen t s e r ie s  showing 
the same f a c ie s  as B a lla n ty n e 's  ca se .
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secondary to fa c to r s  which in  them selves may determ ine the occurrence 
o f toxaemia by some mechanism other than u ter in e  o v e r -d is te n s io n ,
Macafee (1950) in  a review o f 147 cases o f hydramnios rep orts  
a 24 per cen t in c id e n c e ‘o f toxaemia but in  h is  o r ig in a l paper he does 
not mention which o f the ca ses  occurred in  a s so c ia t io n  w ith  other  
fa c to r s  which, in  them selves, are known to pred ispose to p re-eclam psia . 
This p o in t, however, he elaborated la t e r  in  a personal communication 
quoted by Theoblad (1955)•
At M ill Road M aternity H osp ita l, L iverpool, during the 8 years  
1948 -  1 9 5 5 » there were 169 cases o f hydramnios, 144 amongst women 
booked fo r  h o sp ita l d e liv e r y  fo r  other reasons and th erefore  under 
con tin u a l ob serva tion . The c r i t e r ia  used for d iagnosing hydramnios 
were th ose reported p rev iou sly  (S cott and W ilson, 1 9 5 7 ):-  ( i )  the
record ing o f c l in ic a l  evidence o f an ex cess iv e  amount o f liq u o r  by two 
independent observers on a t  le a s t  two separate occasion s during la te  
pregnancy, or ( i i )  the recovery o f more than 1 ,5 0 0  nil, o f  liq u o r  a t  
amniotomy.
The to ta l  number of cases of toxaemia in  th is  s e r ie s  was 27 
( l6  per cen t) in  comparison w ith M acafee's 24 per cent but our 
d ia g n o stic  c r i t e r ia  may have been d if fe r e n t  from h is .  There were 
another 50 p a tie n ts  in  our s e r ie s  who developed gross oedema, mainly 
o f  the lower lim bs, but showed no other s ig n  o f toxaemia; these were 
excluded.
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The cases  o f  hydramnios were fu rth er  analysed by d iv id in g  them 
in to  two groups ( i )  those in  which there was an a sso c ia te d  fa c to r  
which could have predisposed to toxaemia by some mechanism o th er  than 
sim ple u ter in e  o v e r -d is te n s io n , and ( i i )  those in  which the hydrannios 
was not ob v iou sly  a sso c ia ted  w ith  any co n d itio n  which in  i t s e l f  might 
have caused toxaem ia.
Group ( l )
In th is  category were 13 cases o f tw in pregnancy, 4 o f hydrops 
f o e t a l i s  and 4 pregnancies in  d ia b e tic  women. This makes a to ta l  o f  
21 pregnancies o f  which 11 (52  per cen t) were com plicated by toxaem ia.
Group ( i i )
The remaining 148 ca ses  are placed in  th is  group a lth ou ^ ith e  
cause o f  hydramnios was not d iscovered  in  98* The underlying cause 
in  the other 50 ca ses  (d e ta i ls  o f which are given elsew here, S co tt  
and Y/ilson 1957) was a gross f o e t a l  malformation. Only 16 o f the 148 
pregnancies ( l l  per cen t) were com plicated by toxaem ia. 43 o f the 
p a tie n ts  in  th is  group were prim igravid and 105 were m u ltigrav id .
The expected  incidence o f toxaemia in  th is  h o s p i ta l’ s o b s te tr ic  pop­
u la t io n  i s  10 .7  per cen t in  prim igravidae and 7 .9  per cent in  m ulti -  
gravidae (see  s t a t i s t i c s  for  H osp ita l 'Df in  the report by Gemraell 
e t  a l* 1 9 5 4 ). I t  can be ca lcu la ted  from these f ig u r e s  that the number
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o f ca ses  o f  toxaemia among th is  group o f  148 p a tie n ts  would be expected  
to be 13* The d iffe r e n c e  between the expected and a c tu a l number o f  
ca ses  o f toxaemia i s  not s t a t i s t i c a l l y  s ig n if ic a n t*
From th is  a n a ly s is  i t  may be concluded th at whereas review  o f  
a l l  ca ses  o f hydramnios does show an increased  in cidence o f toxaem ia, 
th is  i s  only because o f  the in c lu s io n  o f  cases o f m u ltip le  pregnancy, 
maternal d ia b etes  and hydrops f o e t a l i s .  There i s  no evidence that  
hydramnios unassociated  w ith th ese  s ta te s  pred isposes to toxaemia.
(c) I f  hydramnios per se i s  not a sso c ia ted  w ith a s ig n if ic a n t ly  
ra ised  toxaemia in c id en ce  the main evidence for  supposing that u ter in e  
o v e r -d is ten s io n  can cause pre-eclam psia becomes in v a lid . The only  
other causes o f  o v e r -d is ten s io n  which are quoted in  support of th is  
theory are m u ltip le  pregnancy, hydatidiform  mole and hydrops f o e t a l i s ;  
in  a l l  o f  these there i s  an a lte r a t io n  in  p la cen ta l fu n ctio n  which, as 
w i l l  be shown la t e r ,  i s  a more l ik e ly  a e t io lo g ic a l  fa c to r  in  the tox­
aemia a sso c ia ted  w ith these co n d itio n s .
3 . Abnormal P la cen ta l A c t iv ity .
The th ird  p o s s ib i l i t y  remains -  that some abnormal a c t iv i t y  
by the p lacen ta  in  hydrops f o e t a l i s  lead s to the toxaem ia. The f a c t  
has been s tre ssed  that the p lacenta  in  a s so c ia t io n  with hydrops f o e t a l i s  
i s  not merely enlarged by p assive  oedema but th a t there i s  regeneration  
w ith appearance o f  p r im itive  double-layered  trop h ob last. The whole 
p ic tu re  i s  one o f  unusual a c t iv i t y  fo r  the stage o f  pregnancy.
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The view th a t  i t  i s  the p la c e n ta  i t s e l f  which i s  r e s p o n s ib le  
f o r  th e  development o f  s ig n s  o f  toxaemia i s  supported  by a  more 
d e t a i l e d  s tudy  o f  th e  " p la c e n ta l  c o - e f f i c i e n t , "  p re v io u s ly  m entioned. 
In  the s e r i e s  of ca se s  of hydrops f o e t a l i s  form ing th e  b a s i s  o f  t h i s  
communication the  average p la c e n ta l  c o - e f f i c i e n t  i n  th o se  p a t i e n t s  
who showed s ig n s  of toxaemia was O.6 4  whereas i t  was only  0 .37  in  
th o se  who remained w e l l .  This f in d in g  ag ree s  w ith  the o b s e rv a t io n s  
o f  Kloosteraian (1947) whose comparable f i g u r e s  were 0 ,75  &nd 0.47*
I f  the incidence o f toxaemia i s  considered when the cases o f  
e r y th r o b la s to t ic  hydrops are grouped according to th e ir  p lacen ta l 
c o - e f f i c ie n t  (F ig . C.15) the r e la t io n sh ip  of toxaemia to the r e la t iv e  
in crea se  in  the p la cen ta l bulk i s  even more s tr ik in g ly  shown. The 
fa c t  th a t the lik e lih o o d  o f toxaemia i s  dependent on the presence o f  
a p lacen ta  which i s  heavy in  r e la t io n  to fo e ta l  w eight su ggests that 
i t  i s  re la ted  to  the p la cen ta l change being one o f  a c t iv e  hyperp lasia  
and not merely one o f p assive  oedema proportional to the fo e t a l  dropsy 
(F ig . C .l6 ) .  This i s  fu rth er borne out by evidence of increased  
fu n c tio n a l a c t iv i t y  o f the chorion in  these ca ses , as measured by 
ch orion ic  gonadotrophin ex cr e tio n .
Q u a n t i ta t iv e  Aschheim-Zondek t e s t s  were c a r r i e d  out in  th e  
l a s t  6 ca se s  o f  hydrops f o e t a l i s  seen . The d u ra t io n  o f  the p reg n an c ies  
a t  the tim e of  the t e s t  v a r ie d  from 26 to  35 weeks, the a s sa y  be ing  
made on the f i r s t  morning specimen o f  u r in e .  The r e s u l t s  were as  
fo llo w s
Evdroos Aschheim Zondek R eaction According Toxaemia o f
F o e ta l is to D ilu tio n o f  Urine Pregnancy
1:0 1:25 1 :5 0 1:100 1:200
Case 1 . + + + + - Severe.
Case 2 . + + + - Moderately severe .
Case 5 . + + + + Severe.
Case 4 . + + + + - Severe.
Case 5 . + + + - Absent except for  
oedema.
Case 6 . + + + + Severe.
Although the t e s t s  were carried  out la t e  in  pregnancy, a t a time 
when the ex cre tio n  o f  gonadotrophin i s  normally low, a p o s it iv e  re ­
a c t io n  was obtained w ith urine d ilu ted  1:100 in  4 ca ses , and w ith urine  
d ilu ted  1:50 in  the remaining 2 c a se s . Moreover, there was a su ggestion  
o f  a c o r r e la t io n  between the in te n s ity  o f the rea c tio n  and the occurrence 
o f  toxaem ia.
By way o f co n tro l, s im ila r  s tu d ie s  were carr ied  out sim ultan­
eou sly  on’ the urine o f 16 pregnant women su ffe r in g  from rhesus incom­
p a t ib i l i t y  but whose buries proved not to be hydropic. The duration  o f
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TOXAEMIA INCIDENCE IN
ERYTHROB LASTOTIC HYDROPS IN 
RELATION TO PLACENTAL CO-EFFICIENT
F ig .  C .15» Percen tage  in c id en ce  o f  toxaemia in  
cases  of e r y t h r o b l a s t o t i c  hydrops when grouped 
a c c o rd in g  to  the  p la c e n ta l  c o - e f f i c i e n t .
F ig .  C .16. Case 49* Hydropic fo e tu s  and p la c e n ta  
due to rhesus  s e n s i t i s a t i o n  haem olytic  d i s e a s e .  
Baby 5 1 b s . ,  p la c e n ta  41bs. 4ozs .  P la c e n ta l  co e f ­
f i c i e n t  0 .8 5 .  Severe toxaem ia. Although fo e tu s  
and p la c e n ta  v/ere photographed s e p a r a t e ly ,  i t  can 
be seen  th a t  the m a g n if ic a t io n  i s  the same.
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th e ir  pregnancies a t the time o f the t e s t  varied from 28 to 38 w eeks. 
None o f  th ese  cases gave a p o s it iv e  t e s t  when the urine was d ilu ted  
1 :2 5 , and none were com plicated by toxaemia.
Herrnberger (1940) and Zsigmond (1941) a ls o  recorded the fin d in g  
o f a high gonadotrophin production in  s im ila r  c a se s .
In  view o f these observation s i t  i s  not su rp r is in g  th at theca  
lu t e in  c y s ts  are o cca s io n a lly  found in  the maternal ovaries in  assoc­
ia t io n  w ith  hydrops f o e t a l i s .  Burger (1947) reviewed 4 such ca ses .
In one o f  Jann's (1954) s e r ie s  o f  hydrops f o e t a l i s ,  laparotomy was 
performed fo r  a p e lv ic  tumour discovered on examination during the 
puerperium; the tumour proved to  be b i la te r a l  ovarian theca lu te in  
c y s t s .  Cases have a ls o  been reported by Sch u lth eiss-L in d er (1942) 
and Lermer e t  a l . (1958)•
As the evidence c o l le c t s  i t  becomes in cr ea sin g ly  apparent that  
the c l in ic a l  s im ila r ity  between hydrops f o e t a l i s  and hydatidiform  mole 
noted e a r l ie r ,  i s  accompanied by a p a th o lo g ica l and fu n ctio n a l s im il­
a r i t y .  This s im ila r ity  extends even to the h is to lo g ic a l  fea tu res  of 
the chorion in  the two co n d itio n s fo r , as Heilman and H ertig  (1938) 
pointed ou t, both are ch aracterised  by ( i )  hydropic sw ollen  v i l l i  
w ith  r e la t iv e ly  avascular cores ( i i )  e x ce ss iv e  trop h o b la stic  a c t iv i t y ,
( i i i )  v a cu o liza tio n  o f the e p i t h e l ia l  c e l l s  (F ig s. C.17 and 1 8 ). In 
hydrops p lacen tae , as in  hydatidiform  mole, the p ictu re  v a r ie s  between 
one in  which the increased c e l lu la r  a c t iv i t y  i s  the prominent fea tu re  
and one in  which the v i l lo u s  oedema predominates (F ig s . C.17 and 1 9 ) .
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F ig . C .17. P lacenta from case o f  hydrops f o e t a l i s  
due to haem olytic d is e a se . (Case 50) showing a 
d is t in c t  s im ila r ity  to hydatidiform  mole. (F ig .C .1 8 ).
(x7 0 )
F ig . C .18. S ection  o f hydatidiform  mole;  ^ note  
s im ila r ity  to F ig . C .17. i l lu s t r a t in g  eryth ro-  
b la s to t ic  hydrops p lacenta  o f d rop sica l type.
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F ig .  G.19. S e c t io n  o f  p la c e n ta  from case  o f  hydrops 
f o e t a l i s  due to  e r y th r o b l a s to s i s  (Case No. 49)• The 
c e l l u l a r i t y  i s  i n  some a re a s  .more marked than th e  
d ro p s ic a l  change. (See F ig .  C4. f o r  high-power v iew ).
(x70)
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FEATURES OF THE TOXAEMIA ASSOCIATED WITH HYDROPS 
FOETALIS AND HYDATIDIFORM MOLE
Although an a s so c ia t io n  between toxaemia and hydatidiform  
mole has long  been assumed and d escrib ed , i t s  ex is ten ce  was not e s ­
ta b lish ed  s t a t i s t i c a l l y  u n t il  the work o f  Page in  1939* He found that 
mole form ation increased  the incidence o f toxaemia 8 tim es in  preg­
n ancies carried  beyond the th ird  month -  a fig u re  very s im ila r  to that 
o b ta in in g  in  the ca ses  o f hydrops f o e t a l i s  reviewed h ere.
The toxaemic syndrome which freq u en tly  com plicates hydrops 
f o e t a l i s  and hydatidiform  mole has some sp e c ia l fea tu res  which r a ise  
the qu estion  as to  whether i t  rep resen ts a p a rticu la r  form of pre- 
eclam psia and whether pre-eclam psia i s  a s in g le  d isea se  e n t ity .
In the f i r s t  p lace the syndrome appears e a r l ie r  in  pregnancy than 
i s  usual fo r  pre-eclam psia as seen in  the otherw ise normal gravida. 
Moreover, the m an ifesta tion s o f  hypertension , albuminuria and oedema 
are o fte n  o f  severe degree. D espite t h is ,  however, the p a tien ts  ra re ly  
have eclam ptic f i t s .  Jann (1954) c o lle c te d  124 cases o f pre-eclam psia  
a sso c ia te d  with hydrops f o e t a l i s  from the l i t e r a tu r e  and in  none had 
the p a tie n t  had f i t s .  The same i s  true of 26 cases described here, 
even in  the case o f  the p a tien t who died and in  whom h is to lo g ic a l  
changes ''typ ica l o f  eclampsia" were found in  the l iv e r  and kidneys 
a t  autopsy.
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Sim ilar ob servation s w ith regard to  the infrequency of f i t s  in  
ca ses  o f  toxaemia a sso c ia ted  with hydatidiform  mole are made by 
A costa -S ison  (1956, 1957)» and Theobald (1955)* The la t t e r  says th a t  
eclam ptic convulsions have never been seen as a com plication  of  
hydatidiform  mole by any l iv in g  English author, but Ghesley e t  a l ,  (1946) 
recorded a case in  America and reviewed other a lleg ed  cases but not a l l  
o f th ese  had f i t s .  A costa-S ison  records 2 f a ta l  cases in  which, des­
p ite  the absence o f  f i t s  in  l i f e ,  h is to lo g ic a l  fea tu res  o f eclam psia  
were found a t autopsy. These experiences t a l ly  c lo s e ly  w ith the per­
sonal one described  above in  r e la t io n  to hydrops f o e t a l i s .
SIMILARITY OF HYDROPS FOETALIS CHANGES
TO SOME EFFECTS OF DIABETES MELLITUS.
C ertain a sp ec ts  o f  the changes d iscovered  occurring in  
a s s o c ia t io n  w ith  hydrops f o e t a l i s  bring to mind a s im ila r ity  to  
fe a tu r e s  o f  pregnancies com plicated by d ia b etes  m e ll itu s .  There i s  
f i r s t  the dem onstration by Smith and Smith (1940), confirmed by Loraine 
(1949)> that the gonadotrophin output i s  o fte n  abnormally high in  
d ia b e tic  pregnancies. I t  has a lso  been esta b lish ed  fo r  d iab etes that 
the p lacen ta  sometimes shows unusual p ers is ten ce  or re-awakening o f 
tro p h o b la stic  a c t iv i t y ,  th at the p la cen ta l index may be high and that 
t h is  i s  re la ted  to  the c l in i c a l  presence o f  toxaemia (ten  Berge and
Van A ssen, 1947).
Babies born o f  d ia b e tic  mothers sometimes show evidence of 
extra-m edullary h aem o^ esis  (P o tter , 1953) ~ a fea tu re o f erythro- 
b la s t o t ic  hydropic fo e tu se s . Hydropic fo e tu se s  in  turn may have i s l e t  
c e l l  hyp erp lasia  o f the pancreas such as i s  commonly found in  the babies  
o f d ia b e tic  mothers (P o tter , 1953? Woolf and Jackson, 1957). Adrenal 
c o r t ic o id s  are not normally presen t in  the liq u or  amnii but Hoet (1954) 
records the fin d in g s  o f  such substances in  the liq u o r  o f conceptuses  
o f  d ia b e t ic  women. The le v e l  o f c o r t ic o id s  i s  a lso  ra ised  in  erythro— 
b ia s to t ic  babies and i s  r e la te d , apparently, to  the s e v e r ity  o f  the 
d ise a se  (Klein e t  a l ,  1954). Hoet su ggests that th is  i s  the underly ing
common fa c to r . Other s im i la r i t ie s  between hydrops f o e t a l i s  and the 
baby o f  the d ia b e tic  were noted by IVhller and'W ilson as lon g  ago as
1943.
F in a lly  a tte n tio n  i s  drawn to  an observation  made on our cases  
and a ls o  noted by Hoet* ( l 954)5namely th a t, a t the time of the 
development o f hydropic changes in  a fo e tu s  in  u tero , the mother some 
tim es shows evidence o f  a disturbance of carbohydrate metabolism. 
Although th is  la s t  m atter req u ires fu rth er in v e s t ig a t io n , a l l  the 
evidence taken togeth er p o in ts  to the occurrence, in  pregnancies com­
p lic a te d  by hydrops f o e t a l i s ,  o f a complex and h ith er to  unsuspected  
hormonal disturbance which would seem to bear a c lo se  resemblance to 
that ob ta in in g  in  pregnancies in  d ia b e tic  mothers.
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THE MECHANISM OF THE CHANGES OCCURRING V/ITH 
HYDROPS FOETALIS
I t  i s  a t present assumed that in  ery th rob lasto tic  hydrops 
f o e t a l i s ,  the generalised oedema i s  a m anifestation o f cardiac fa ilu re  
which i s  in  turn due to the severe fo e ta l anaemia. (Allen and Diamond, 
1957) This i s  probably a correct assumption though other fa c to rs , 
such as the excess of adrenal cortico id s may contribute to a le sse r  
degree. There are, however, other fea tu res, previously referred to , 
which can not be explained on a simple basis o f cardiac decompensation. 
F ir s t ly  there i s  the hyperplasia of the placenta with regeneration of 
the trophoblast and secondly the hyperplasia of the i s l e t s  of Langhans 
in  the fo e ta l pancreas. Both of these m anifestations suggest the 
operation of some growth-promoting hormonal factor -  e sp ec ia lly  when 
considered in  the lig h t  of the sim ilar changes found occurring in  
d iab etes.
In considering possib le mechanisms of such a hormonal e f f e c t  i t  
i s  necessary to review the manner in which additional erythropoiesis  
develops in  response to the severe haemolytic anaemia. I t  i s  frequently  
assumed that th is i s  merely a simple e f fe c t  o f anoxia on the t is su e s  
concerned. As Whitby and Britton (1957) point out, however, there i s  
experimental and c l in ic a l  evidence to suggest that the erythropoietic
response i s  not merely a simple lo c a l one but i s  mediated through a
hormonal mechanism probably in it ia t e d  by an e f f e c t  o f the anoxia  on
some c o n tr o ll in g  cen tre . Reissmann (1950) by inducing anoxia in  one
o f  a p a ir  o f  p ara b io tic  r a ts  observed th a t ery th ro p o ie sis  occurred in
the other anim al. Erslev (1955) a lso  supported the idea o f a hormonal
e f f e c t  and r e c e n tly  i t  has been found that a b la tio n  o f the a n ter io r
p itu ita r y  in  polycythaem ia reduces red c e l l  production .
hormone
I t  seems probable that i f  a growth/promotes the ery th ro p o ie s is , 
i t s  a c t io n  i s  not e n t ir e ly  s p e c if ic  and i t  i s  resp on sib le  for the 
p la ce n ta l and pancreatic i s l e t  growth. Conversely, in  the d ia b etic  
p a tie n ts  i t  would appear l ik e ly  that the occurrence in  the foetu s o f  
extra-m edullary haem opoiesis, in  ad d ition  to pancreatic i s l e t ,  p la ­
cen ta l and general somatic growth, i s  a growth hormone e f f e c t .  Bain 
(1958) has r ec en tly  observed during a u to p sies  fo llo w in g  p er in a ta l 
deaths in  over-w eight b ab ies, th a t many of these show considerab le  
abnormal extra-m edullary haem opoiesis. In th is  connection  i t  i s  
in te r e s t in g  to sp ecu la te  whether e x ce ss iv e  growth of the fo e ta l  body 
in  hydrops does n ot occur, in  ad d ition  to p assive  oedema.
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THE AETIOLOGY OF THE PRE-ECIAMPTIC SYNDROME
In d iscu ssin g  the underlying cause o f the maternal toxaemia 
which occurs in  a sso c ia tio n  w ith hydrops f o e ta l is  and hydatidiform  
mole, care has so far  been taken to avoid the matter of the ae tio lo g y  
o f pre-eclam psia in  general. The reason for th is i s  a very real doubt 
as to whether the s t a t i s t i c ia n ’s and c l in ic ia n 's  arbitrary d e fin itio n  
o f "pre-eclampsia" covers more than one d isease e n t ity . However, the 
r e s u lt s  o f th is  in v estig a tio n  do have some bearing on views as to the 
a e tio lo g y  o f th is  obscure maternal reaction  to pregnancy.
The evidence presented here does not in any way lend support to 
the utero-renal r e f le x  theory, so p ersis ten tly  advocated by Sophian 
(1953)» in  which uterine over-distension  i s  regarded as a major a e t-  
io lo g ic a l factor in  pre-eclam psia. On the contrary, the an a lysis  o f  
the cases of hydramnios confirms Theobald's suspicion that "the 
adherents to the uterine d isten sion  theory have been too ready to 
reach assumptions which are not supported by controlled  observations. 
Next i t  may be stated  that the findings and arguments presented here, 
which go to show that one particular group o f cases o f the pre-eclam ptic 
syndrome i s  dependent on p lacental changes, are not incompatible with  
the p lacen ta l ischaemia theory o f toxaemia, associated  p articu larly  
to-day with the names o f Page (1953) and Bastiaanse (1949 and 1950)*
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Placental changes in  structure, function or both, appear to be 
a fea tu re  of many cases of pre-eclampsia but the changes are not a l ­
ways the same. Indeed, they appear to f a l l  into two d is t in c t  and 
apparently contradictory c la sse s . On the one hand there i s  the p la­
centa in  which the normal ageing process f a i l s  to take place and in  
which the trophoblast (and e sp ec ia lly  Langhans* layer) i s  hyperplastic. 
This type o f change is  a feature of pre-eclampsia as i t  occurs in  
a sso c ia tio n  with hydrops fo e ta l is ,  hydatidiform mole, maternal diabetes 
and p ossib ly  m ultiple pregnancy and i s  frequently, i f  not always, 
associa ted  with an excessive production o f gonadotrophin. On the other 
hand, the placenta in  many other cases of toxaemia occurring apart 
from the conditions mentioned above, often  shows evidence of in farction  
and acce lera tion  o f the normal ageing process w ith , presumably, a 
decrease in  functional a c t iv ity . H isto lo g ica lly  the amount o f active  
trophoblastic  tissu e  i s  reduced in these cases and th is appearance 
tends to be associated with a diminution in  the production of proges­
terone (R ussell e t  a l #1957 and Paine 1957)•
I t  could be ra tio n a lly  postulated that whatever may be the adrenal 
and p itu ita r y  hormone in ter-reaction s bringing about i t s  m anifestation, 
the maternal disturbance lab elled  "pre-eclampsia" r e su lts  prim arily 
from an imbalance between the two d ifferen t trophoblastic elements of 
the p lacenta. In one group of cases the Langhans1 la y er , the
gonadotrophin producing c e l l s  (W islocki e t  a l ,  1948) i s  o v er -a c tiv e  
w hile  in  the second group the syncytium, the s tero id  hormone producing 
zone, i s  u n d er-a c tiv e . The la t t e r  mechanism may operate when the 
p la cen ta  shows evidence o f premature s e n i l i t y  or degeneration -  changes 
which are for  the present assumed to precede and cause the pre-eclam psia. 
They cou ld , however, he the r e su lt  of hypertension and not i t s  cause. 
T his, in  f a c t ,  i s  a con clu sion  reached independently by B urstein  and 
oth ers (1947) whose study o f p lacentae from an un selected  s e r ie s  o f  
ca ses  o f toxaem ias led  them to p o stu la te  th a t a l l  degenerative changes 
a re , l ik e  the h ep atic  and renal le s io n s ,  secondary to hypertension  
whereas chorion ic o v e r -a c t iv ity  evidenced by " syn cytia l budding" might 
have an a e t io lo g ic a l  r o le  in  the d ise a se .
The id ea  that the toxaemic process i s  a sso c ia ted  w ith an imbal­
ance o f  the s tero id  and gonadotrophic hormones secondary to an under­
ly in g  a lt e r a t io n  in  the tro p h o b la stic  components i s  s im ilar  to that 
which Smith and Smith (1937' and 1940) p o stu la ted , but they arrived  
a t i t  from an e n t ir e ly  d if fe r e n t  approach. Though the Sm ithsf f in d in g s  
have received  a considerable measure o f confirm ation by d if fe r e n t  
workers such as Loraine (1949b); Loraine and Mathew (1950) and Govan 
(1 9 5 2 ) y e t  d e f in it e  proof or d isp roof o f  th e ir  v a l id i t y  and relevan ce  
has been extrem ely e lu s iv e .  There does n o t, however, appear to  have 
been a system atic  attempt to  in teg ra te  the various hormonal changes 
w ith  the trop h o b la stic  anatomy.
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THE PLACENTA AND POST-PARTUM ECLAMPSIA
The occurrence o f post-partura eclam psia i s  the fa c t  most quoted 
a g a in s t  a p la cen ta l o r ig in  fo r  pregnancy toxaemia and i t  i s  therefore  
worthy o f  p a r tic u la r  co n sid era tio n .
With improved standards o f antenatal care, and the early  recog­
n it io n  and treatm ent o f pre-eclam psia , the proportion o f cases (not 
the to ta l  number) in  which eclam ptic f i t s  occur for the f i r s t  time 
a f te r  d e liv e r y  i s  in crea sin g . In the Liverpool M aternity H ospital and 
M ill Road M aternity H ospital there were 92 cases o f  eclam psia during 
the 10 years 1948 to 1957* In 29 o f  th ese  (32  per cen t) the f i r s t  f i t  
occurred a f t e r  d e liv e r y . The f i t s ,  however, always commenced w ith in  
14 hours o f  the com pletion o f the th ird  stage (F ig . C .20). There were 
other cases  in  which f i t s  or coma occurring la te r  were a t  f i r s t  sus­
pected as being evidence o f  eclam psia. In every one, however, subseq­
uent even ts and in v e s t ig a t io n s  revealed  another cause -  e p ile p sy , 
phaeochroraocytoma, cerebral venous throm bosis, cerebral haemorrhage and 
the l i k e .  This experience confirms the fin d in g s  o f  Page (1948) and of 
H ofm eister and Brown (1953). Rage c o lle c te d  the f ig u r e s  from 3 large  
m aternity u n its  in  the U .S.A . and showed that the onset o f eclam psia  
f e l l  s te e p ly  and p ro g ress iv e ly  with each 12 hours a fte r  d e liv e r y , i t s  
in cidence a t  48 hours or more being n e g lig ib le .  From Page's f ig u r e s  
and the p resen t a n a ly s is  i t  may be concluded that f i t s  beginning more
H o u r s  a f t e r  d e l i v e r y
A
F ig . C.2 0 . Time o f  occurrence o f f i r s t  f i t  in  
29 cases o f  post-parturn eclam psia.
than 24 hours a f t e r  d e liv e r y  are ra re ly  i f  ever caused by eclam psia.
I t  i s  d i f f i c u l t  to understand Browne's (1958) recen t statem ent that 
10 per cen t o f a l l  ca ses  o f eclampsia occur 2 or 5 days a f te r  d e liv e r y .  
Browne i s  so impressed by t h is  th at he advances a theory to the e f f e c t  
th a t the p lacen ta  p ro tec ts  the p a tien t from eclam psia, and that i t  i s  
on ly  when i t s  fu n ction  in  th is  resp ect i s  d e f ic ie n t ,  or when the 
p lacen ta  i s  removed, that f i t s  occur. Pre-occupation w ith cases of 
"eclampsia" occurring a considerab le time a f te r  d e liv ery  alm ost cer­
ta in ly  owes i t s  o r ig in  to  observations made when d ia g n o s it ic  f a c i l i t i e s  
were more lim ited  than today, and when there was l i t t l e  or no knowledge 
o f  the other causes of puerperal f i t s  mentioned above. Modern c l in ic a l  
experience makes i t  unnecessary to invoke a theory such as Browne's. 
Indeed, to do so in crea ses  the d i f f ic u l t y  o f exp la in in g  why eclam psia 
never occurs excep t in  the pregnant or recen tly  pregnant in d iv id u a l.
I f  i t  be accepted that post-partum eclam psia only a r ise s  w ith in  
48 hours, and u su a lly  w ith in  1.2 hours of d e liv e r y , i t s  occurrence does 
not run c.ounter to any concept which p o stu la tes  the p lacenta  p laying a 
p o s it iv e  a e t io lo g ic a l  ro le  in  i t s  cau sation . The tumultuous a c t iv i t y  
o f  the u teru s during the la s t  stage o f labour could w e ll encourage a 
substance of p la cen ta l o r ig in  to en ter the maternal c ir c u la t io n  to  
exert i t s  i l l  e f f e c t  w ith in  the succeeding few hours. This i s  sa id  
to happen, fo r  example, in  regard to throm boplastin and the production
o f  fib r in o g en  d ep letion #  Again, the p h y sica l and nervous s t r e s s  o f  
p a r tu r it io n  and o f  the immediate post-partum period could , by r a is in g  
the blood p ressure or producing a " stress"  rea c tio n  in  the adrenal, 
i n i t i a t e  f i t s  in  a woman already predisposed to them by a p r e -e x is t in g  
toxaem ic p ro cess .
IS t!PRE-ECLAMPSIAM AN ENTITY ?
At sev era l p o in ts  in  th is  paper doubt has been expressed as to 
whether or not a l l  p a tie n ts  la b e lle d  as su ffe r in g  from "pre-eclampsia"  
do in  f a c t  have the same d is e a s e . In recen t years there has been an 
in c r e a sin g  demand fo r  the a p p lic a tio n  o f d e f in it e  arb itra ry  standards 
to the d ia g n o sis  o f the co n d itio n . These were introduced mainly for  
s t a t i s t i c a l  purposes but have tended to hinder a ra tio n a l approach to  
the e lu c id a t io n  o f  the problem. There i s  no other d isea se  in  medical 
p r a c tic e  the d ia g n o s is  o f  which i s  made au tom atically  on the presence 
o f 2 out o f  3 p h y sica l s ig n s . Bearing in  mind the " occu lt oedema," 
the l a b i l i t y  o f  the blood pressure and the changes in  the peripheral 
c a p il la r y  bed in  pregnancy (Landesraan, 1954? 1958) which are recognised  
p h y s io lo g ic a l r ea c tio n s  to pregnancy, i s  i t  su rp r is in g  that oedema, 
hypertension  and albuminuria are common in  pregnancy and are they r e ­
l ia b le  s ig n s  on which to diagnose a s p e c if ic  d isease? Govan e t  a l .  
(1951) have produced su g g estiv e  evidence th a t in  toxaemic hypertension  
o f  pregnancy d if fe r e n t  types o f hypertension occur, depending upon 
whether or not there i s  a re la ted  e le v a tio n  o f  gonadotrophin production. 
Sim ilar doubts e x i s t  in  regard to  eclam psia. Even the evidence of the 
morbid anatom ists i s  not n e c e ssa r ily  con clu sive ; the ren al and h ep atic  
changes regarded as ty p ica l o f eclam psia cases may be sim ply the r e s u lt  
o f  a hypertensive process superimposed on the p h y sio lo g ic a l pregnancy 
changes in  the c a p illa r y  bed.
I t  may w e ll b e , th ere fo re , th a t the importance o f the observations  
reported  here l i e s  not in  any bearing they may have on a p a rticu la r  
a e t io lo g ic a l  theory o f  pre-eclam psia but in  th e ir  support for  the con­
cep t th at the c l in ic a l  syndrome, a t  present au tom atica lly  la b e lle d  
"pre-eclam psia" by a rb itra ry  standards, may be a m an ifesta tion  o f more 
than one d is e a se , or i t  may be one d ise a se  w ith d if fe r e n t  sub-groups 
and w ith  a v a r ia b le  underly ing  cause. On the evidence so fa r  a v a ila b le  
i t  can be s ta ted  th a t from a hormonal, p a th o lo g ica l and c l in ic a l  stand­
p o in t the toxaem ias a sso c ia ted  with hydrops f o e t a l i s  and hydatidiform  
mole come in to  one category which could be regarded as a s ta te  o f  
" h yp er-p lacen tosis ."  Further in v e s t ig a tio n  may confirm the su sp ic ion  
th a t the toxaemia a sso c ia ted  w ith d iab etes m e llitu s  and m u ltip le  pre­
gnancy belong to the same category . I t  i s  even p o ssib le  that cer ta in  
cases  o f pre-eclam psia which occur w ithout any obvious gross abnor­
m ality  in  the mother or her baby are a lso  a m an ifesta tion  o f  "hyper- 
p la c e n to s is ."
A case encountered r ec en tly  supports th is  idea :-
Mrs E.L. gave a h is to ry  o f 3 pregnancies and 1 m iscarriage, 
none o f  which had been com plicated by toxaemia. She was admitted  
to h o sp ita l when 37 weeks pregnant w ith  s ig n s  o f  severe pre­
eclam psia . The h ig h est blood pressure reading was 180/LOO; 
oedema was presen t and albuminuria rose to  20 grams per l i t r e .
The fo e t a l  heart sounds disappeared sh o rtly  a f te r  adm ission but 
d esp ite  th is  the pre-eclam ptic s ig n s continued to in crease in  
s e v e r ity . Labour was induced by rupture o f the membranes and 
oxytocin  drip  in fu s io n . A non-hydropic macerated fo e tu s  weigh­
in g  5 lb s .  8ozs. was d elivered  follow ed by a large p lacen ta
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w eighing 2 lb s .  11 o z s . The p lacenta  was in  every resp ec t  
id e n t ic a l to  th a t found in  hydrops f o e t a l i s  (F ig s . C .2 1 ., C .22 ., 
C .2 3 ., and C .24). The m other's blood group was A.Rhesus p o s it iv e  
and there was no s e r o lo g ic a l evidence o f  any form o f i s o ­
imm unisation.
I f  the concept o f  "hyperplacentosis"  i s  accepted as the under­
ly in g  exp lan ation  o f  one form o f pre-eclam psia i t  i s  not n e c e ssa r ily  
a p p lica b le  to a l l .  There are many cases in  which pre-eclam psia i s  
ch aracterised  by a sm all and under-active p lacenta  but whether th is  i s  
a cause or an e f f e c t  remains to be e s ta b lish e d .
Strachan, in  a th e s is  submitted fo r  the Doctorate o f Medicine 
o f  t h is  U n iv ers ity , as lon g  ago as 1913 sa id  -  "Is the condition  that 
we a t  presen t c a l l  eclam psia a s in g le  d isea se  e n t ity  or i s  i t  not pos­
s ib le  th a t various seperate con d ition s characterised  c l in ic a l ly  by 
f i t s  are being named in d iscr im in a te ly  Eclampsia?"
More r e c e n tly  Theobald (1955) has said  "there i s  not one eclam psia  
but sev era l."  The same i s  su re ly  tru e’o f  pre-eclam psia . Might not 
more progress be made in  the understanding o f  the "disease o f theories"  
i f  our present d e f in it io n  o f  pre-eclam psia were regarded as a "theory  
o f d iseases?"
Figs* C .21. and 22. P lacenta from Mrs E.L. Case o f  
"hyperplacentosis"  w ith  severe toxaemia. 21bs. l l o z s .  
placenta  o f  hydropic type a sso c ia ted  with a non-hydropic 
5lb s .  8 o zs . fo e tu s . Note appearance o f the la r g e  and 
prominent v i l l i .
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F ig . C .25. S ection  from p lacenta o f Mrs F.L. -  
Case o f "hyperplacentosis."  Note c e l lu la r ity  o f  
v i l l i  and immaturity o f  trophoblast for 57 weeks. 
See F ig . C .24.
(x?0)
F ig . C .24. High power view from placenta o f Mrs E.L. 
Case o f "hyperplacentosis,"  showing presence o f  
Langhans layer  a t  57 weeks. (See F ig . C .25).
(x290 )
Summary
1 . The changes which occur in  the p lacenta in  a s so c ia t io n  w ith  
hydrops f o e t a l i s  are described* There i s  an a c t iv e  hyper­
p la s ia  w ith regeneration  o f Langhans layer o f  the trophoblast 
in  la t e  pregnancy.
2 . Maternal i l ln e s s e s  occurring in  pregnancies com plicated by 
rhesus iso-im m unisation are reviewed. There i s  no increase  
over the expected incidence o f  toxaemia in  these cases pro­
vided the fo e tu s  i s  not hydropic.
% In 26 out o f  52 cases o f hydrops f o e t a l i s  an i l ln e s s  in d is ­
t in g u ish a b le  from toxaemia of pregnancy a f f l i c t e d  the mother.
4 . The p o ss ib le  causes o f the toxaemia in  these cases are d is ­
cu ssed . The mechanism i s  u n lik e ly  to be re la ted  to over­
d is te n s io n  o f  the uterus as a review o f a s e r ie s  o f 148 
cases o f uncomplicated hydramnios showed no s ig n if ic a n t  
in crease  over the expected incidence o f toxaemia. The ab­
normal p lacenta  a sso c ia ted  w ith hydrops f o e t a l i s ,  however, 
does appear to be d ir e c t ly  rela ted  to the high toxaemia, 
in c id en ce . The presence o f the Langhans layer  o f the tropho­
b la s t  in  la t e  pregnancy i s  a sso c ia ted  with a high production  
o f  gonadotrophin.
The s im ila r ity  o f  the p la cen ta l changes in  hydrops f o e t a l i s  to  
those o f  hydatidiform  mole i s  s tr ik in g  and th is  extends a lso  
to many c l in ic a l  fe a tu r e s .
The changes occurring in  a sso c ia tio n  w ith hydrops f o e t a l i s  a lso  
resem ble c e r ta in  fea tu res  o f  pregnancy in  d iab etes m e llitu s . In  
both co n d ition s there i s  p lacen ta l hyperp lasia , ra ised  gonado­
trophin  production , a ra ised  incidence of toxaemia, hyperplasia  
o f  the i s l e t s  o f  Langhans, c o r t iso l  in  the liqu or amnii and extra' 
m edullary haemopoises.
The mechanism o f  the changes found in  a s so c ia t io n  w ith  hydrops 
f o e t a l i s  i s  d iscussed  and evidence presented which suggests that 
i t  i s  a growth-hormone e f f e c t .  This would exp la in  the s im ila r ity  
to  the d ia b e tic  p ic tu re .
. The bearing o f the fin d in g s  presented on th eo r ie s  of the 
a e tio lo g y  o f  pre-eclam psia i s  d iscu ssed . They support the idea  
th at the underlying cause i s ,  in  some cases a t  l e a s t ,  a hormonal 
imbalance which can be re la ted  to the h is to lo g y  of the p la cen ta l 
trop h ob last.
The s ig n if ic a n c e  o f the occurrence o f  post-partum eclam psia i s  
d iscu sse d . From an a n a ly s is  o f a s e r ie s  o f  cases o f eclam psia  
i t  i s  concluded that the time o f occurrence o f post-partum  f i t s
i s  an argument fo r , rather than a g a in st , a p la ce n ta l a e t io lo g y .
The q u estion  as to whether pre-eclam psia i s  in  fa c t  an e n t ity  
i s  f in a l ly  d iscu ssed . I t  i s  suggested th a t cases occurring in  
r e la t io n  to  hydrops f o e t a l i s  and hydatidiform  mole c o n stitu te  
one group -  to which cases o f  d iabetes m ellitu s  and m ultip le  
g e s ta t io n  may a lso  belong.
Further Lines o f  In v e stig a tio n
This study has posed a number o f questions which in v it e  fu rth er
in v e s t ig a t io n
a . I s  there more chance o f chorion epitheliom a developing a f te r
the b ir th  o f  a hydropic fo etu s  than a f te r  a normal foetus?
b . Does a study o f  the p la cen ta l changes in  hydrops f o e t a l i s  o ffe r  
a clue to  the a e tio lo g y  of hydatidiform  mole?
c* I s  the p la cen ta l change, in  severe ery th ro b la sto s is  sometimes 
more important in  causing in tr a -u te r in e  death o f  the fo e tu s  
than haem olysis?
d . Does the r i s e  in  gonadotrophin excretion  precede ir r e v e r s ib le  
hydropic change in  the foetus? I f  so , might i t  be used as a 
guide to the optimum time &r d e liv ery  in  cases o f  severe haemo- 
l y t i c  d isease?
e .  I f  the tro p h o b la stic  anatomy o f the p lacenta were stud ied  in
r e la t io n  to  the hormone le v e ls  in  a large s e r ie s  o f cases o f
toxaem ia, might not the basic  nature o f  the d isord er become 
evident?
Further Lines o f  In v e s t ig a t io n
This study has posed a number o f q u estion s which in v i t e  fu rth er
in v e s t ig a t io n
a . I s  there more chance o f chorion ep ith eliom a develop ing  a f t e r
the b ir th  o f  a hydropic fo e tu s  than a f te r  a normal foetu s?
b . Does a study o f the p la c e n ta l changes in  hydrops f o e t a l i s  o f fe r  
a clue to  the a e t io lo g y  o f hydatidiform  mole?
c* I s  the p la ce n ta l change, in  severe e r y th r o b la s to s is  sometimes 
more important in  causing in tr a -u te r in e  death o f  the fo e tu s  
than haem olysis?
d . Does the r i s e  in  gonadotrophin ex cretio n  precede ir r e v e r s ib le  
hydropic change in  the foetus?  I f  so , might, i t  be used as a 
guide to the optimum time fbr d e liv e r y  in  ca ses  o f  severe haemo- 
l y t i c  d isease?
e .  I f  the tro p h o b la stic  anatomy o f  the p lacen ta  were stud ied  in
r e la t io n  to  the hormone le v e ls  in  a large  s e r ie s  o f cases o f
toxaem ia, might not the b asic  nature o f  the d isord er become 
evident?
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S E C T I O N  D.  
A M N I O N  N O D O S U M .
A d e sc r ip tio n  o f  th is  le s io n  i s  fo llow ed  by an a n a ly s is  
o f  i t s  c l in ic a l  a s so c ia t io n s  and a d isc u ss io n  o f  i t s  a e t io lo g y .  
The in form ation  derived from the c l in ic a l  study o f  these cases  
i s  then d iscu ssed  in  regard to i t s  bearing on our knowledge o f  
the production  o f  liq u o r  am nii. This in form ation  i s  supplemented 
by a study o f  the c l in ic a l  p resen ta tio n  o f  f i f t y  ca ses  o f ren al 
a p la s ia , th is  being the co n d itio n  most commonly a sso c ia te d  w ith  
amnion nodosum. From ob servation s presented i t  i s  suggested  
th a t oligohydram nios i s  a cause o f  poor fo e ta l  development.
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DESCRIPTION OF THE LESIONS
The th ird  p a r tic u la r  f in d in g  to which a t te n t io n  became d irec ted  
as the r e s u lt  o f  t h is  p la c e n ta l study was an abnorm ality o f  the amnion. 
The le s io n  p a r t ic u la r ly  a ffe c te d  that p ortion  o f  the am niotic membrane 
which covered the fo e ta l  su rface o f  the p la cen ta , though c lo se  examin­
a tio n  showed th at the e x tr a -p la c e n ta l amnion was a lso  a ffe c te d  to a 
l e s s  degree.
The am niotic le s io n  took the form o f  sm all nodules on the fo e ta l  
a sp ect o f  the membranes. The co lour o f these nodules was commonly a 
d u ll g rey -ye llow  (See F ig s . D l, D2 and D3) and on cursory exam ination they  
resembled m ilia ry  tu b e r c le s . In one ca se , however, they were o f  b rick  
red co lour (See F ig . D 4)• In  s iz e  the nodules averaged 1-2  m illim etres  
in  diam eter but in  areas these coa lesced  to produce plaques o f  con sid ­
erab ly  la r g er  d im ensions. One o f  the most s tr ik in g  fe a tu res  o f  the 
le s io n s  was th at they could be picked o f f  the f o e t a l  su rface  o f the 
amnion w ithout d isru p tin g  the co n tin u ity  o f the underly ing  membrane.
H is to lo g ic a l ly  (F ig s . D5» D6 and D7) the nodules were* shown to 
c o n s is t  o f  masses o f  k era tin ized  squames embedded in  an ac id op h il 
m atrix . The cuboidal c e l l s  o f the am niotic ep ithelium  were absent in  
the reg ion  o f  the nodules. There was no evidence in  the ep ithelium  
in  the v ic in i t y  o f  the nodules o f  any squamous m eta p la stic  change.
F ig .  LI. Colour photograph of fo e ta l  surface of the 
placenta showing the c h a r a c te r is t ic  nodular le s io n s  
o f amnion nodosum.
F ig . 1 2 . Colour photograph of the p la cen ta l  amnion 
of the same case a f t e r  s tr ip p in g  from the p lacenta ,  
showing that the nodules are a c tu a l ly  on the amniotic  
membrane.
F ig . 1)3. Colour photograph of amnion nodosum 
l e s io n s  in  another ca se .  In th is  photograph the 
l e s io n s  shown are on the ex tra -p la c en ta l  amnion 
c lo se  to the p lacenta l edge. The membranes are 
covering the maternal surface of the p lacenta in  
th is  view.
F ig .  D4. P lacen ta l amnion from another case of  
amnion nodosum in  which the le s io n s  were brick  
red in  co lour.
F ig .  IF). Photomicrograph o f a ty p ic a l  l e s io n  o f  
amnion nodosum showing k eratin ised  squames embed­
ded in  an ac idoph il matrix. Note the break in  
co n t in u ity  o f  the amniotic ep ithelium  and absence 
o f  squamous m etaplasia . (S ta in  Haernotoxylin 
and Eosin; m agnification  x 110).
F ig . P6. Another ty p ic a l  l e s io n .  The squames show 
purple aga in st  the blue connective  t i s s u e .
(S ta in  Massons Trichrome; m agn ification  x 4 0 ) .
F ig .  D7o Another example of amnion nodosum, th is  
time showing a polypoidal tendency.
( s ta in  Massons Trichrome-; m agnification  x 140).
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CLINICAL ASSOCIATIONS OF THE LESIONS
On going im m ediately from s lu ic e  to d e liv e r y  room fo llo w in g  
the ob serva tion  o f these le s io n s  fo r  the f i r s t  tim e, i t  was found 
that the baby in  th is  case had been d e livered  as a breech but had 
survived on ly  a few m inutes. Though o f  37 weeks m aturity , i t  weighed 
only 4 lb s , 7 ozs. and showed p ecu lia r  f a c ia l  c h a r a c te r is t ic s  -  low 
s e t  e a r s , beaked nose and reced ing ch in  (F ig . D8) -  the combination  
o f  which occurs ty p ic a l ly  in  a s so c ia t io n  w ith  ren al a g en es is  or 
d y sp la s ia . (P o tte r , 1946). Autopsy confirmed that there was absence 
o f  fu n c tio n in g  renal t is s u e ,  the kidneys being represented by 2 t in y ,  
h yp o p la stic  nodules.
On r e fe r r in g  to the a n te -n a ta l records o f  the case (No. 645) 
i t  was found th a t in  la t e  pregnancy the u terus had been con sid erab ly  
sm aller  than exp ected , though the s iz e  had corresponded w ith  the  
duration  o f  amenorrhoea when examined ea r ly  in  pregnancy. Rupture 
o f  the membranes had not been noted during labour and the lack  o f  
liq u o r  had been s p e c i f i c a l ly  recorded.
S h ortly  a f te r  t h i s ,  on rou tin e exam ination o f  another p lacen ta  
and i t s  membranes, (No. 1057) a s im ila r  nodular appearance o f the 
amnion was noted , again  a f f e c t in g  p a r t ic u la r ly  the p la cen ta l amnion. 
These le s io n s  d iffe r e d  from those seen in  the previous case only in  
the co lou r  in t e n s i t y .  (F ig . D4)
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■Fig* D8. Baby in  Case 645 > showing the low s e t  
e a r s , f la tte n e d  nose and receding ch in , ty p ic a l  
o f  renal a p la s ia .
On examining the a n te -n a ta l records in  t h i s  case i t  was d is ­
covered th a t the p a t ie n t  had been seen  when 35 weeks pregnant. I t  
was then found th at u ter in e  enlargement was eq u iv a len t to  th a t o f  a 
24 weeks pregnancy, y e t  when she had been examined at. 12 weeks the 
ex ten t o f  u ter in e  enlargement had then been com patible w ith  the 
duration  o f  amenorrhoea.
At the 35 weeks exam ination the fo e tu s  seemed extrem ely small 
fo r  the duration  o f  pregnancy but the most s tr ik in g  fea tu re  was the  
apparent lack  o f  liq u o r  am nii. This was recorded c l in i c a l ly  and 
a ls o ,  q u ite  independantly , by the r a d io lo g is t ,  who noted hyper­
f le x io n  o f the fo e tu s  (F ig . D .1 3 ). In view of the experience in  
the case p rev io u sly  recorded, a note had been made in  the case sh ee t  
•’probably ren a l a g e n e s is .” Three weeks la t e r  (a t the 38th week) 
an a s s is t e d  breech d e liv e r y  resu lted  in  a 4 pounds 2 ounce baby which 
survived w ith  gasp ing r e sp ir a tio n s  for  on ly  2 hours. No liq u o r  
escaped a t  any tim e during labour; in  view o f  the e a r l ie r  c l i n i c a l  
n o te , a p a r t ic u la r  watch had been kept fo r  t h is .
The appearance o f  the baby (F ig . D9) made the d ia g n o sis  of 
renal a g en es is  su sp ect. The am niotic le s io n  was then observed  
and the knowledge o f  the previous a s so c ia t io n  of th is  l e s io n  w ith  
renal a p la s ia  in  the e a r l ie r  case gave support to the d ia g n o sis
22 e l
F ig . D9> Baby from Case 1057* showing fea tu res  
su ggestive  o f renal a p la s ia .
which was la t e r  confirmed a t  autopsy (F ig . D .1 0 ). (in  the i l lu s t r a t io n  
the adrenals occupying a large  area o f  the p o s te r io r  abdominal w a ll 
and the h yp op lastic  lungs can be c le a r ly  seen . Both th ese  fea tu res  
appear to  be a con stan t accompaniment o f ren a l a g e n e s is .)
The f in d in g  o f th is  rare am niotic abnorm ality in  a s s o c ia t io n  
w ith  2 con secu tive  cases o f  ren a l non-developm ent, posed the q u estion  
as to whether i t  might be a constant a s so c ia t io n  and, i f  so , what i t s  
s ig n if ic a n c e  might be.
Renal a g en es is  bein g  a r e la t iv e ly  rare co n d itio n  one had to  
look  to o th er sources to  ob ta in  s u f f ic ie n t  m a ter ia l. I  was fortu n ate  
in  o b ta in in g  the co -op era tion  o f my former co llea g u e , Dr. A.D. Bain 
o f  the Department o f  Pathology, The U n iv ersity  o f  Edinburgh. Dr. Bain 
had an in te r e s t  in  ca ses  o f  renal a g en es is  o f  some years standing and 
had reviewed these in  1956. He had, however, never seen th is  am niotic  
le s io n  but had made no p a r ticu la r  study o f  the p lacen ta  and membranes. 
He was fortu n ate  in  having a cce ss  to the p er in a ta l autopsy m ateria l 
from Edinburgh and South-East Scotland . W ithin a few months he was 
ab le to  supply , from the m ateria l a t  h is  d isp o sa l , the p lacen ta  and 
membranes from a fu rth er  8 cases  o f  renal a g en esis  or severe c y s t ic  
d y sp la s ia . In a l l  but one ca se , evidence o f the same am niotic ab­
norm ality was p resen t -  though in  sev era l cases i t  was much le s s  
obvious, amounting only to  a f in e  gran u larity  o f the p la ce n ta l amnion. 
This form would alm ost c e r ta in ly  have escaped a tte n tio n  had one not
F ig . D .10. Autopsy on baby from Case 1057« 
The absence of the kidneys i s  e v id e n t, th e ir  
s i t e  being in  part occupied by the a d ren a ls . 
The small lungs can a lso  be seen .
been fa m ilia r  w ith  the more obvious form o f  the c o n d itio n . I t  was a 
notab le fea tu re  that in  each o f the 7 ca ses  showing the le s io n ,  (as  
in  the 2 o r ig in a lly  seen) c l in ic a l  ob servation s su g g estiv e  o f  lack  
o f  liq u o r  had been s p e c i f i c a l ly  entered in  the case reco rd s. The 
excep tion  was the case o f renal a g en esis  in  which there was no amnion 
nodosum; in  th is  case there was in  f a c t  an ex cess  o f  liq u o r  suspected  
c l i n i c a l l y ,  which was supported by the removal o f over 2 p in ts  o f  
liq u o r  a t  amniotomy. In  th is  p a r ticu la r  case the renal a g e n e s is  was 
a sso c ia ted  w ith  in iep cep h a ly . The s ig n if ic a n c e  o f  the combination  
o f  th ese  2 anom alies w i l l  be d iscu ssed  la t e r .
This then g iv e s  a to ta l  o f 10 in sta n ces  o f ren al a p la s ia  in  
9 o f  which amnion nodosum was observed.
Amnion Nodosum not a sso c ia ted  w ith  renal a g en es is
No in sta n ce  o f  amnion nodosum was observed in  the personal 
study o f  3 > l6 l con secu tive p lacentae and th e ir  membranes, excep t for  
the 2 ca se s  in  which there was ren al a p la s ia . S ince then, however, 
in  a d d itio n  to  the 7 Edinburgh cases a sso c ia ted  w ith renal a p la s ia  I 
have seen  2 examples o f  the co n d itio n  not a sso c ia ted  w ith  renal a p la s ia .  
In  both in s ta n c e s  oligohydram nios had been suspected on a n te -n a ta l 
exam ination and i t  had been requested th a t the membranes be preserved  
a t  d e liv e r y  fo r  study. The a n te -n a ta l su sp ic io n  o f  oligohydram nios 
was confirmed by the absence o f liq u o r  a t  d e liv ery  in  each c a se . The 
liq u or  d e f ic ie n c y  in  both seemed to be due to ex ten s iv e  involvem ent
o f  the ckaifltLotoc membrane by organ is in g  blood c l o t .  (See s e c t io n  on 
‘’Oligohydramnios not a sso c ia ted  w ith renal a p la s ia ." )
I  have a ls o  observed a th ird  example -  in  th is  case  a s so c ia te d  
w ith  the d e liv e r y  of a  g ro ss ly  macerated s t i l l b i r t h  on which autopsy  
was not performed. There was no inform ation on liq u o r  volume in  th is  
case and i t  i s  p o ss ib le  that i t  was in  fa c t  a case o f  renal a p la s ia .  
Another explanation*how ever, i s  th at a s  the r e s u lt  o f  the dead fo e tu s  
bein g  reta in ed  in  utero fo r  approxim ately 10 weeks, reso rp tio n  o f  
liq u o r  had occurred and th is  had in  turn lead to  t h e ,development o f  
the am niotic le s io n .
The t o t a l  number o f cases o f  amnion nodosum discovered  i s  th ere­
fo re  12, d is tr ib u te d  as shown on Table DI.
In  order to ex tra c t the maximum amount o f  inform ation from the  
sm all q u antity  o f m ateria l a t  our d isp o sa l , Dr. Bain and I pooled our 
c a ses  o f renal agen esis  -  he studying the fo e ta l  pathology and m yself  
the c l in i c a l  fea tu res  and the changes in  the p lacen ta  and membranes. 
Part o f  t h is  study has been b r ie f ly  recorded p rev io u sly  (S co tt and 
Bain, 1958)* In the presen t d iscou rse  on ly  th a t part of the study  
p a r t ic u la r ly  concerned w ith  the am niotic le s io n s  and th e ir  s ig n i f i c ­
an ce, which I have p erso n a lly  carr ied  o u t, i s  p resen ted . The work 
done by Dr. Bain i s  referred  to where i t  throws l ig h t  on my own 
s tu d ie s .
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THE NATURE AMD CAUSE OF THE AMNIOTIC LESIONS
The q u estion  then a r is e s  as to  the nature o f  the am niotic l e s io n s .  
H is to lo g ic a l ly ,  as s ta te d , the am niotic nodules or p laques c o n s is t  o f  
masses o f  k era tin ise d  squamous c e l l s  embedded in  an amorphous, a c id o ­
p h i l i c  m atrix . This i s  q u ite  d is t in c t  from the co n d itio n  o f  squamous 
m etap lasia  o f the amnion. In squamous m etap lasia  the change can be 
c le a r ly  seen (P ig . H . l l )  o f  the am niotic ep ith eliu m  from i t s  normal 
sim ple cuboidal form, to the squamous type with the c le a r  tr a n s it io n  
o f  the various squamous la y e r s ,  from cuboidal c e l l s  in  the deep la y e r  
to f la t te n e d  and k e ra tin ise d  c e l l s  on the su rfa ce .
I f  the squames have not a r isen  as the r e s u lt  o f m etaplasia  o f  the  
amnion what other p o ss ib le  source i s  there? As these le s io n s  are on 
the fo e t a l  surface o f the amnion and as they can be picked from th a t  
su rface w ithout d isru p tin g  the co n tin u ity  o f  the underlying membrane, 
the id ea  occurred that the squames might be derived from the fo e ta l  
sk in . This p o s s ib i l i t y  was supported by the fa c t  that th ese  le s io n s  
were on ly  p resen t in  the 9 ca ses  o f  renal a p la s ia  where liq u o r  was 
known to  be d e f ic ie n t  and were absent in  the s in g le  case where there  
was d e f in i t e ly  liq u o r  p resen t. Yet further support fo r  th is  concept 
was the f in d in g  o f  id e n t ic a l  le s io n s  in  2 cases  where oligohydramnios 
was p resen t but the fo e ta l  k idneys were normal. A ll the evidence  
su g g ests  th a t the le s io n s  are a consequence o f  oligohydram nios and
F ig .  D . l l . S ec t io n  o f  squamous m e ta p la s ia  o f  the 
amnion, showing the t r a n s i t i o n  o f  the  normal s in g le  
la y e red  ep i th e liu m  to s t r a t i f i e d  squamous.
(S ta in  Haematoxylin and Eosin; m a g n if ic a t io n  x 4 5 ) .
F ig .  1 .1 2 . Case of r e n a l  a g en e s is  a s s o c ia te d  w ith  
oligohydram nios and amnion nodosum. Note the p o s i t i o n  
o f  the le g s  and th e  g la z in g  o f  the sk in  o ver  the ex te rna l  
m a l le o l i  su g g e s t iv e  of p r e s s u re .
not a d ir e c t  accompaniment o f  renal a g en es is  by a g e n e tic  linkage*
I t  i s  known th a t in  pregnancy a sso c ia ted  w ith  a normal q u an tity  
o f  liq u o r  the su p e r f ic ia l squames are c a s t  in to  the liq u o r , in  which 
they are to be found f lo a t in g  fr e e  and d iscre te *  I t  would appear to  
the w r iter  a reasonable exp lanation  th a t , a s  a r e s u lt  o f  the d e f ic ie n t  
l iq u o r , the am niotic ep ith eliu m  comes in to  continuous c lo s e  a p p o sitio n  
w ith  the sk in  over the f o e t a l  prominences; the unusual f r ic t io n
le a d s  to d isru p tio n  o f the cuboidal c e l le d  la y er  o f  the amnion and
the su p e r fic ia l desquamating c e l l s  o f  the f o e t a l  sk in  become tran s­
fe r r e d , by a d e t r i t i c  mechanism, to the amorphous, a c id o p h il m ateria l 
which u n d e r lie s  the cuboidal la y er  of the amnion -  thus producing the 
ty p ic a l le s io n s*  In sev era l o f the cases s c a lin e s s  o f  the fo e ta l  sk in  
has been a fea tu re  and in  F ig . D.12 the dry, g lazed  sk in  over the 
e x tern a l m a lle o li  can be seen , su g g estiv e  o f  ex tern a l p ressu re .
Why should the le s io n  a f f e c t  the p la ce n ta l amnion to  a g rea ter  
degree than the e x tra -p la c en ta l membrane? There would seem to be 3 
p o s s ib le  exp lan ation s :-
( i )  The p la ce n ta l amnion i s  probably in  rather more in tim ate
con tact w ith  the fo etu s  as i t  i s  projected  s l ig h t ly  in to
the u ter in e  c a v ity  by the bulk o f  the p lacen ta  which i t  
co v ers.
( i i )  The amnion over the p lacen ta  i s  l e s s  m obile than i t  i s  
elsew h ere , being anchored a t  the s i t e  o f  attachm ent o f  
the u m b ilica l cord*
( i i i )  There are c e r ta in  h is to lo g ic a l  d iffe r e n c e s ;  the am niotic  
c e l l s  tend to be more c y lin d r ic a l over the p lacen ta  and 
contain  fewer f a t  g lo b u les  (Shaw and M arriott (1949)) 
and i t  i s  p o ss ib le  th at these c e l lu la r  d iffe r e n c e s  in  
some way make the p la cen ta l amnion more su sce p tib le  to  
the development o f the le s io n s*
Nomenclature*
S ix  records of le s io n s  o f  an apparently s im ila r  type have been 
traced* Of th ese , the f i r s t  5 authors between them d escr ib e  11 c a se s ,  
(von Franque (1897); H olzapfel (1903); S itzen frey  (1911); Schulz 
(1929); and Bergendal (1 9 3 0 )) , and use the term "amnionknotchen” (or 
am niotic nodules) to d escrib e the le s io n s .
Bardram (1930) recorded a case of ren al a p la s ia  w ith  o l ig o ­
hydramnios in  which the p la ce n ta l amnion was covered w ith  a ,fl o t  o f  
m ilia ry  round yellow -w h ite  bumps.” These were presumably a lso  such  
am niotic nodules though he fa i le d  to ob ta in  h is to lo g ic a l  confirm ation  
o f  th e ir  nature.
The on ly  record which I have been ab le  to  d iscover o f such 
le s io n s  having been r e c e n tly  described  i s  by Landing of the United
S ta te s  in  1950* He described 8 c a se s , 5 i n a s so c ia t io n  with major 
urinary ab n orm alities in  the fo e tu s . The la b e l o f  "amnion nodosum” 
which he gave to the le s io n s  has been adopted in  th is  d isco u rse .
D if f e r e n t ia l  D ia g n o sis .
Two co n d itio n s in  my experience require to be d if fe r e n t ia te d  
from amnion nodosum and there i s  a th ird  co n d itio n  which may be con­
fused  but which I have not encountered :-
( i )  Squamous M etaplasia o f  the amnion.
Naked eye th is  co n d itio n  may sim ulate the co a le sc en t type 
o f nodular le s io n s  but on m icroscopic exam ination, as a l ­
ready mentioned, the correct d iagn osis  can be made r e a d ily .  
(See F ig s . D5 and D . l l )
( i i )  Sub-chorionic F ibrin  D ep o sits .
On in sp ec tio n  o f the fo e ta l  surface o f  the p lacen ta  sub­
chorion f ib r in  d ep o sits  i f  small and d is c r e te ,  as they  
o c c a s io n a lly  are , may sim ulate the am niotic l e s io n s .  
D iffe r e n t ia t io n  can be e a s i ly  ach ieved , however, by p la c in g  
a f in g er  on the p la cen ta l amnion and s l id in g  the am niotic  
membrane g en tly  over the p lacenta  -  i f  the le s io n s  are 
ch orion ic  they remain s ta tio n a ry  -  i f  they are am niotic  
they move over the p la cen ta . Recourse to microscopy i s  
not necessary  to d is t in g u ish  these t?;o co n d itio n s .
( i i i )  Polypoid H yperplasia o f  the Amnion.
This co n d itio n  i s  mentioned by Landing as a source o f  
p o ss ib le  con fu sion . M icroscop ica lly , a c t iv e  hyperp lasia  
o f the amnion i s  ev id e n t. No in stan ce o f  t h i s  has been 
encountered in  the presen t study.
O bservations on q u antity  o f  liq u o r  amnii in  cases o f  ren a l a p la s ia .
The f in d in g  o f  th ese  am niotic le s io n s  in  ca ses  o f  o l ig o -  or 
anhydramnios in  a s so c ia t io n  w ith  renal a g en es is  or severe c y s t ic  
d y sp la s ia  d irected  on e’s in t e r e s t  to the ex ten t and s ig n if ic a n c e  o f  
the fo e t a l  urinary con tr ib u tio n  to the am niotic f lu id ,
I was ab le  to gain  a ccess  to the records o f 50 ca ses  o f  renal
4
a g e n e s is , or severe d y sp la sia  w ith  obvious absence o f  renal fu n c tio n . 
These records were analysed f i r s t l y  w ith  regard to inform ation con­
cern ing the presence o f liq u o r  and i t s  q u a n tity . The r e s u lt s  were 
as fo llo w s
D efic ien cy  or absence o f  liq u o r  s p e c i f i c a l ly  recorded  
Notes su g g estiv e  o f  liq u o r  d e fic ie n c y  
R elevant in form ation  not recorded  
Liquor p resen t
Total
The presence o f the fo llo w in g  fea tu res  was regarded as "suggestive"  
o f  o ligo-hydram nios.
( i )  The u teru s a t  la t e  pregnancy exam inations c o n s is ta n tly  
noted as being sm aller than expected from the duration  
o f amenorrhoea,
4
The term "renal ap lasia"  w il l  be used to cover both types o f  fa ilu r e  
o f  renal development.
7 c a se s .  
28 "
14 "
1 case  
50 ca ses
( i i )  F a ilu re to record rupture o f  the membranes or liq u o r
escap in g  a t  any time b efo re , or during, lab ou r. The space 
on the case sh ee t fo r  the in s e r t io n  o f  the time o f rupture  
o f  the membranes was freq u en tly  l e f t  blank; in  the hourly  
or h a lf-h o u rly  labour record s, the membranes were o fte n  
sta ted  to be in ta c t  w ith in  10 or 15 minutes o f  the time 
o f  d e liv e r y  y e t  no record appeared of th e ir  having ruptured, 
or been ruptured, between th is  time and the d e liv e r y .
To co n tro l these o b serv a tio n s , a s e r ie s  o f 100 case records of 
p a t ie n ts  who d e liv ered  normal bab ies was review ed. Only 5 ou t of the  
100 had the fea tu res  regarded as  su g g estiv e  o f liq u o r  d e f ic ie n c y . The 
f in d in g  o f  th ese  fea tu res  in  28 out o f the 42 ren al a p la s ia  case records  
which lacked s p e c if ic  in form ation  on the liq u o r  i s  th erefore extrem ely  
s ig n i f ic a n t .
Further evidence su g g estiv e  o f the common d e fic ie n c y  o f liq u o r  
in  th ese  ca ses  was obtained from an a n a ly s is  o f the p resen ta tion  o f  
the fo e tu s  a t  d e liv ery  in  the 50 cases o f  ren a l a g e n e s is . The fin d in g s  
were a s  fo llo w s
Breech p resen ta tio n 30 ca ses
V ertex p resen ta tio n 19  ca ses
P resen ta tio n  unknown 1 case (caesarean se c t io n )
Total 50 cases
I t  w i l l  be seen that 60 per cen t o f  the bab ies were d eliv ered  by the 
b reech . The h igh in cidence o f breech p resen ta tio n  in  s im ila r  circum­
sta n ces  has a ls o  been recorded by Bardram (1930) and Htlrzeler (1921 ). 
This extrem ely high in cidence o f  breech p resen ta tio n  i s  not explained  
by prem aturity , for  36 out o f  the 50 bab ies in  th is  s e r ie s  were d e l­
ivered  a f te r  the 34th week of pregnancy. I t  i s  alm ost c e r ta in ly  a 
consequence o f  the lack  o f  liq u o r  preven tin g  the fo e tu s  turning to  
adapt i t s e l f  in  the normal way to the u ter in e  shape in  la t e  pregnancy.
Yet fu rth er  evidence su g g estiv e  o f liq u o r  d e fic ie n c y  was provided  
by Dr. B a in 's  a n a ly s is  o f  the in cidence o f t a l ip e s  in  these c a se s .  
Excluding 11 cases in  which the baby was macerated or had other gross  
d e fe c ts  (such as sp in a -b ifid a  w ith hydrocephalus, syrenom elia or 
monomelia), 28 out o f  the 39 remaining bab ies showed ta lip e s  -  e ith e r  
u n ila te r a l  or b i la t e r a l .  T his, o f  course, i s  according to the views 
o f  Dennis Browne (1955) that oligohydram nios and ta l ip e s  are c lo s e ly  
r e la te d .
The most s ig n if ic a n t  f in d in g s , o f  cou rse , are those in  the f i r s t  
group -  where s p e c if ic  record was made o f  the liq u o r  d e f ic ie n c y .  Three 
o f  th ese  cases were p erso n a lly  observed during the p ast th ree  y ea rs , 
and in  two o f  th ese  the con d ition  was suspected a t  an ten a ta l examin­
a tio n  and the v ir tu a l absence o f liq u o r  confirmed by p a r tic u la r  
ob servation  during d e liv e r y .
I n te r e s t  n a tu ra lly  focussed  on the excep tion a l case in  which  
not on ly  was liq u o r  present but d e f in i t e ly  presen t to e x c e ss . The 
oth er fe a tu r e s  in  which th is  case  d iffe r e d  was that the renal 
a g e n e s is  was a sso c ia ted  w ith  the co n d itio n  o f in ien cep h a ly  and i t  
was the on ly  one, out o f  10 ca ses  in sp ected  fo r  amnion nodosum, in  
which amnion nodosum was not found.
In  a previous study o f cases  o f  ex ce ss iv e  accum ulation o f liq u o r  
in  r e la t io n  to fo e t a l  swallowing d e fe c ts  (S co tt and W ilson, 1957)* i t  
had been found that cases o f in ien cep h a ly , in  common w ith  ca se s  o f  
anencephaly, showed a high in cid en ce  o f hydramnios and, by in je c t io n  
o f  radio-opaque medium in to  the liq u o r  and subsequent X-ray, i t  had 
been shown that th is  was apparently a consequence o f fa i lu r e  o f  the 
fo e tu s  to swallow -  presumably due to  absence o f the necessary  
n eu ro lo g ica l c e n tr e s . I t  seems l ik e ly  th a t in  t h is  f a c t  l i e s  the 
exp lan ation  fo r  the accum ulation o f  an excess of liq u or  in  t h is  
p a r tic u la r  case of combined in iencep haly  and renal a g e n e s is . (See 
se c t io n  on "Proportion o f  Liquor Derived from Various Sources.")
Previous ob serva tion s on liq u o r  volume in  r e la t io n  to ren al a p la s ia .
The only  s e r ie s  o f comparable s iz e  to the one presented  here i s  
P o tte r 's  (1952). She sta ted  that she had f a i le d  to fin d  an o b s te tr ic ia n  
who had seen liq u o r  escape from the uterus in  any o f the 30 ca ses  o f  
renal a g en es is  which she reported . There i s  n o t, however, complete 
agreement in  the r e s t  o f the l i t e r a tu r e  and a t  many p o in ts  the s itu a t io n  
i s  clouded by statem ents apparently w ithout any a u th o r ita t iv e  b a s is  
and rep orts  so incom plete as to be v a lu e le s s .
Selby and Parmelee (1956) made a most important co n tr ib u tio n  in  
record ing  a case  in  which a baby w ithout kidneys was born with the 
amnion in t a c t .  There was d e f in it e ly  no f lu id  in  the am niotic sa c .
A s im ila r  record o f  d e f in it e  absence o f am niotic f lu id  was made by 
B ates (1933), -  in  a case d elivered  by e le c t iv e  Caesarean s e c t io n .
He a ls o  recorded a case d e liv ered  as a breech in  which no liq u o r  was 
observed . He review s a to ta l  o f 7 cases o f  b ila te r a l  renal a g en es is  
in  which lack  o f  liq u or was observed in  6 cases; in  the 7th case  
there was no note in  the case record concerning liq u o r  volume. He 
a ls o  r e fe r s  to 7 cases o f extreme renal h ypoplasia , in  a l l  of which 
d e f ic ie n t  liq u o r  was noted, making a to ta l  o f  14 ca ses  w ith absent 
or g r o ss ly  d e f ic ie n t  renal fu n ctio n , in  which the absence o f liq u o r  
was noted in  1 3 *
To th is  may be added Bardram's (1930) ca re fu l survey o f  20 
years m ateria l in  Copenhagen. He a lso  recorded oligohydram nios in
10 out o f  13  cases o f  ren a l a g en esis  or severe c y s t ic  d y sp la s ia  in  
which renal fu n ctio n  was apparently  a b sen t.
O vera ll, out o f the 242 cases  o f  ren a l a g en esis  found recorded  
p r io r  to  th is  t r e a t i s e ,  oligohydram nios was d e f in i t e ly  noted in  66 . 
In  the v a st m ajority  o f  the o th ers , however, there was no r e l ia b le  
in form ation  as to the presence or absence o f liq u o r .
Several authors in clud ing  Hinman (1940) and P le n t l and Gray 
(1 9 5 7 ) s ta te  th a t normal amounts o f liq u o r  "may be found" or "are 
freq u en tly  found" in  a s so c ia t io n  w ith  a con gen ita l anomaly incom­
p a t ib le  w ith  m ic tu r it io n . They do n o t, however, support these s t a t e ­
ments w ith  fa c t s  and f ig u r e s . In a l l  the papers, however, in  which a 
c r i t i c a l  concern has been d isp layed  w ith regard to the volume of 
liq u o r , the conclusion  has been reached th a t oligohydram nios i s  an 
extrem ely common, though not q u ite  u n iv e r sa l, accompaniment o f non­
fu n ctio n  o f  the fo e ta l  kidneys in  u tero . Many of these l e s s  c r i t i c a l  
authors have c le a r ly  taken the fa c t  th at there was no record concern­
in g  liq u o r  in  the case n o tes , to  mean th a t the volume was normal.
Probably the stron gest evidence fo r  a fo e ta l  urinary co n tr ib ­
u tio n  to the liq u o r  comes from cases where the baby has a urethra l 
o b stru c tio n  -  organic or fu n ctio n a l -  and th is  i s  a sso c ia ted  w ith  
accum ulation o f  large amounts o f  urine in  the bladder and upper 
urinary t r a c t .  J e ffc o a te  (1932) recorded a case in  which the bladder  
was d istended to hold over 1,000 ml. w hile T h ier ste in , Coleman and
Tanner (1948) reported one w ith 4»200 m l. o f  urine in  the fo e tu s .  I t  
i s  o f  in te r e s t  th a t in  th is  case the f o e t a l  abdominal d is te n s io n  was 
such th a t exam ination o f  the m other's abdomen gave a c l in i c a l  im pres­
s io n  o f  hydramnios. Such a m istake might account fo r  some o f the 
rep orts o f  normal or e x c e ss iv e  liq u o r  volume in  a s so c ia t io n  w ith  
o b stru c tio n  to the fo e ta l  urinary o u t-f lo w .
The on ly  su b sta n tia l evidence o ffered  a g a in s t  f o e ta l  urine  
co n tr ib u tin g  to the liq u o r  amnii i s  the experim ental work o f  Holterman 
(1924) who adm inistered methylene blue to the mother and recovered  
c o lo u r le s s  liq u o r  a t  d e liv e r y . A fter  d e liv e r y  the fo e tu s  passed  
urine s ta in ed  with the dye. However, in  these experim ents the dye 
was only  adm inistered a short time (c ir ca  8 hours) before d e liv e r y  
and i t  i s  extrem ely probable th a t the fo e tu s  had not had s u f f i c ie n t  
time to void d ye-sta in ed  urine w h ile  s t i l l  in  u tero .
Having reviewed the l i t e r a tu r e ,  i t  i s  ev id en t th a t the p resen t  
survey rep resen ts the most ex ten siv e  study on liq u o r  production in  
the absence o f  f o e ta l  renal fu n ction  which has y e t  been recorded.
I t  s tro n g ly  supports the con c lu sio n , th a t fo e ta l  u rin e does co n tr ib u te  
to the volume o f liq u o r  amnii and th a t , p a r tic u la r ly  in  la t e  pregnancy, 
t h is  co n tr ib u tio n  i s  probably a major one. Furthermore, th is  opinion  
i s  supported by the f in d in g , ( in  9 out o f  10 cases o f ren a l a p la s ia ,)  
o f  amnion nodosum -  a le s io n  th a t seems to be a d ir e c t  consequence 
o f  oligohydram nios.
OHgohydramnios n o t a sso c ia te d  with renal a p la s ia #
P otter  (1952) makes the statem ent that oligohydram nios i s  rare  
except in  a s so c ia t io n  w ith b i la t e r a l  ren al a g en es is  or o b str u c tio n  o f  
the u reth ra . This i s  a statem ent w ith  which many o b s te tr ic ia n s  would 
probably not agree. Yet i t  does correspond w ith my own exp erien ce , 
s in ce  I have been p a r t ic u la r ly  in te r e s te d  in  such c a s e s . Two ca ses  
o f  extreme oligohydram nios not a sso c ia ted  w ith  ren a l abnorm ality  
have been seen in  the same period as three ca ses  a sso c ia ted  w ith  
renal a p la s ia .  In both of th ese  ca ses  amnion nodosum was observed  
and they  are o f  some in te r e s t ,  fo r  in  each in stan ce  the e a r ly  months 
o f  pregnancy had been com plicated by threatened m isca rr ia g es . At 
d e liv e r y  the membranes were found to be covered w ith  p a r t ia l ly  
organised b lo o d -c lo t  over an ex ten siv e  part o f  th e ir  su rface  area . 
This f in d in g  su ggests th a t in  th ese  cases  the am niotic co n tr ib u tio n  
to  the liq u o r  was d e f ic ie n t  and accounted for the oligohydram nios.
F ootn ote .
This r e fe r s  only to  ca se s  in  which oligohydram nios has been  
suspected  ea r ly  in  the l a s t  tr im ester  -  c ir c a  28-30 weeks' -  and 
t h is  im pression  has continued a t  each exam ination t i l l  d e l iv e iy .  
Cases o f p ost-m atu rity  where the liq u o r  volume p o ss ib ly  became 
d e f ic ie n t  a f t e r  term are not included; they c o n s t itu te  an extrem ely  
debatable c l in ic a l  group but are c e r ta in ly  e n t ir e ly  d if fe r e n t  from  
the ca ses  described  h ere.
Non-renal sources o f  liq u o r  :-
This review  makes i t  q u ite  c lea r  th a t f o e t a l  urine i s  not the  
on ly  source o f liq u o r , for  in  the case o f  ren a l a g en esis  a sso c ia te d  
w ith  in ien cep h a ly , liq u o r  d e f in i t e ly  accumulated and did so to e x c e s s .
The other p o ss ib le  sources of liq u o r  are l i s t e d  below :-
1 . Foe ta l  lu n g s .
The idea  th at th is  i s  a source o f  liq u o r  i s  favoured by 
W hitehead, Windle and Becker (1942) on the b asis  o f  th e ir  
animal experim ental work. Macafee (1950) and Morrison (1952) 
a ls o  support the idea  because the pulmonary c a p il la r y  bed 
seems to be the on ly  su rface in  c o n tin u ity  with the am niotic  
sac which i s  o f s u f f i c ie n t  area  and v a sc u la r ity  to a llo w  the 
rapid turnover o f  water which has been demonstrated by recen t  
work w ith  iso to p e s . I t  i s  worth bearing in  mind th a t in  the 
presen t study, pulmonary pypoplasia  was found as a u n iv ersa l  
accompaniment o f  ren a l a p la s ia , so i t  i s  p o ss ib le  th a t the 
f in d in g  o f  liq u o r  d e fic ie n c y  i s  in  some measure explained  by 
the poorly developed lu n gs.
2 . S ecre tio n  o f the am niotic ep ith eliu m .
This undoubtedly occurs and T aussig  (1927) considered i t  
the main source. R ecen tly , however, in  the l ig h t  o f  i s o -  
lope s tu d ie s , i t  has been s e r io u s ly  doubted that i t  could ac­
count fo r  the rapid turnover o f  w ater. I t  i s  a lso  notable
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th a t secre to ry  a c t iv i t y  in  the am niotic ep ithelium  i s  l e s s  
ev id en t in  la t e  pregnancy when the volume o f  liq u o r  i s  in c r e a s ­
in g . Before the stage o f  organ ogen esis, however, liq u o r  i s  
p resen t and th is  must presumably come from the am niotic e p i­
thelium .
3* Buccal and nasopharyngeal mucosa o f  the fo e tu s .
This i s  put forward as a source by Reynolds (1953) on 
the b a sis  o f  animal experim ental work but i t  seems u n lik e ly  
to  be a major one.
4° Transudate from maternal c ir c u la t io n .
This might con trib u te  a l i t t l e  but the fr e e z in g  p o in t
o f maternal serum i s  lower than that o f am niotic f lu id  
(Zangemeister and M eissl (1903)) and th is  i s  aga in st i t  be­
in g  a pure f i l t r a t e .  This i s  o f  course, not an argument ag­
a in s t  th ere being some f lu id  derived from th is  source.
5° Transudate from the fo e ta l  c ir c u la t io n .
This i s  supported by the occurrence o f hydramnios in
a s so c ia t io n  w ith  choriqfogioraa and other con gestive  s ta te s  o f  
the p lacenta  (Mclnroy and K elsey, 1954; P len tl and Gray 1957)*
6 . F oeta l sweat glands e t c .
Small amounts may come from th is  source but i t  i s  hard 
to  imagine that the con trib u tion  i s  o f any great s ig n if ic a n c e .
With the l a s t  decade has come the MDynamic Concept" o f liq u o r  
production  and d isp o sa l which has re su lte d  from work w ith  r a d io -a c t iv e  
is o to p e s . Much o f  the evidence o f th is  work i s  con trad ictory  to o ld er  
experim ental work and to c l in ic a l  ob serva tion .
The f i r s t  workers in  the f i e ld  were Vosburgh, G .J ., F lexn er, L .B ., 
Cowie, D .B ., Heilman, L.M., P roctor, N .K ., and W ilde, W.S. (1948). They 
ca lcu la ted  th a t a volume o f w ater equal to th a t p resen t in  the liq u or  
i s  exchanged between the mother’ s e x tr a -c e llu la r  f lu id  and the am niotic  
sac every 2 .9  hours w h ile  sodium i s  replaced much more s lo w ly . As th is  
i s  the work probably most freq u en tly  quoted today, in  connection  w ith  
the d isc u ss io n  o f  liq u o r  production, i t  i s  perhaps worth bearing in  mind 
th a t the f ig u r e  on water exchange i s  based on an average o f the r e s u lt s  
from on ly  5 c a se s . The range was from 13 .4  to  74 .0  per cen t o f  water 
in  the am niotic f lu id  renewed hourly . (See Table D .I l)  Not only was 
there th is  wide range but the experim ents were a l l  carried  out a t d i f f e r ­
en t s ta g es  in  pregnancy y e t  the r e s u lt s  showed no ch ron o log ica l p attern  
su g g estiv e  o f any gradual trend in  the rate o f  liq u or  production .
Their f in d in g  does not correspond w ith  c l in ic a l  ob servation  o f  
the q u an tity  o f  liq u o r  which drains when the membranes have been ruptured 
fo r  some tim e. I t  presumably only a p p lie s  when the liq u or  i s  in  in ta c t  
membranes and r e fe r s  to m olecular d if fu s io n  -  not to ra te  o f  production .
Weeks o f G estation Percentage o f  HoO o f  
am niotic f lu id  renewed hourly
14 - 37 .6
16 26.9
18 13 .4
30 74 .0
40 20.6
Average 30.5  
(Prom Vosburgh e t  a l # 1948)
PROPORTION OF LIQUOR DERIVED FROM AND 
DISPOSED THROUGH VARIOUS SOURCES
The r e s u lt s  o f  the presen t study and the review o f  the l i t e r a tu r e  
leave  l i t t l e  room fo r  doubt th a t liq u o r  has more than one source o f  or­
ig in  and probably more than one route o f  d isp o sa l. Yet many w r iter s  
on the su b jec t have assumed a s in g le  source and, o f  those who have 
come to the con clu sion  that there are m u ltip le  sou rces, very few have 
made any attem pt to c a lc u la te  the q u antity  derived from the d if fe r e n t  
sou rces .
Rosa (195$» hy in je c t in g  in u lin  in to  the am niotic sa c , concluded  
th a t 500 ml. o f liq u o r  was swallowed by the fo e tu s  every 24 hours. Of 
t h is  he c a lc u la te d  40 ml. was excreted  back in to  the am niotic c a v ity  
by the f o e t a l  k idneys, w hile 435 ml* passed v ia  the p lacenta  in to  the 
maternal c ir c u la t io n . However, th is  can only be considered as  an in te r ­
e s t in g  attem pt a t  answering the problem -  for  the v a l id i t y  o f  h is  method 
would appear to depend on a number o f  assumptions that are apparently  
unsupported by any r e l ia b le  ev idence. One must a t  le a s t  presume th is  
to  be so , fo r  the paper i s  d e s t itu te  o f  re fe ren ces .
* FOOTNOTE
This work, i f  confirm ed, does not mean th at on ly  40 ml. o f  f o e ta l  
urine i s  contributed  to the liq u o r  each day. There may be a much 
g rea ter  co n tr ib u tio n  but t h is  volume o f f lu id  comes from swallowed 
l iq u o r  -  any over and above th is  w i l l  come through the p la cen ta .
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More r e c e n tly  Gray, N eslen and P le n t l (1956), working w ith an i s o ­
tope tr a c e r  techn ique, and comparing th e ir  fin d in g s  in  the human w ith  
experim ents on hydro-dynamic m odels, ca lcu la ted  th a t a t  l e a s t  25 per c e n t ,  
and probably more than 50 per cen t, of the water tra n sfer  from am niotic  
f lu id  to mother i s  accomplished through the intermedium o f  the foetu s#
P le n tl and Gray (1957)» both o f  whom have been concerned w ith  a 
g rea t d ea l o f  the iso to p e  work on the su b je c t , g iv e  the most recen t  
a u th o r ita t iv e  statem ent from the inform ation so derived# In  th e ir  paper 
’’The A etio lo g y  and Management o f  Hydramnios" they s ta te  th a t liq u o r  can­
not be a sim ple transudate or d y a lisa te  o f  the maternal plasma because 
the liq u o r  e le c t r o ly te s  have d if fe r e n t  r a te s  o f exchange from the water# 
They c la im  to have demonstrated the volumes of the f lu id  p assin g  in  each  
d ir e c t io n  between ( l )  mother and fo e tu s  (2) fo e tu s  and liq u o r  (3) liq u o r  
and mother# They s ta t e  th a t normally th ere i s  a net c ir c u la t io n  from 
mother to fo e tu s  to liq u o r  and back to mother. In  hydramnios they s ta t e  
th a t th ere i s  s t i l l  a net c ir c u la t io n  in  t h is  d ir e c t io n  but th a t th is  
i s  reduced. They cla im  that in  hydramnios there i s  a d ir e c t  tra n sfer  o f  
w ater from mother to  liq u o r , w ithout passing  through the medium o f  the  
fo e tu s , which does not occur in  the normal c a se .
These w orkers, however, do not g iv e  s u f f ic ie n t  inform ation about 
th e ir  techniques to enable one to make any assessm ent o f th e ir  v a l id i t y .  
For a number of reasons th is  i s  p a r t ic u la r ly  un fortun ate. P le n t l  and 
G ray's f ig u r e s  fo r  the ra te  of water tr a n sfer  in  hydramnios are
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apparently  in  d ir e c t  co n tra d ic tio n  o f  the statem ent o f  Hutchinson, Hunter, 
N eslen  and P le n t l in  1955» th a t the r a te  o f w ater exchange was independ­
ant o f  liq u o r  volume. They make no attem pt to ex p la in , or even mention 
t h is  d iscrep en cy . They quote the c la s s ic a l  work on the su b jec t o f  
Makepeace e t  a l .  (I93 l)»  supporting a ren al co n tr ib u tio n  b u t, unfortun­
a t e ly ,  they s ta te  th ese  ob servation s as the com plete converse o f what 
they  a c tu a lly  were.
They then turn to  the c l in i c a l  f i e l d  and make statem ents on the 
a sso c ia t io n  o f  hydramnios w ith  ( l )  p la cen ta l in fa r c t s  -  based on a r e ­
mark of T aussig  over 20 years ago -  and w ith  (2) c ircu m valla te  p lacen tae  -  
for  which they g iv e  no a u th o r ity . These they say are " e sp e c ia lly  s ig n ­
i f i c a n t  and c o n s is te n t  fin d in g s ."  They use them to support the r e s u lt s  
o f  th e ir  iso to p e  experim ental work and then go on to in cu lp a te  a c ir c u l­
a tory  d e fe c t  in  the p la cen ta , w ith p la cen ta l f a i lu r e ,  in  the a e t io lo g y  
o f  hydramnios. This might indeed o c c a s io n a lly  be the ca se  -  fo r  i t  i s  
q u ite  ev id en t th at th ere i s  more than one cause o f hydramnios. These 
two circum stances which they q u ote , however, would seem very dubious 
grounds on which to base any argument. Very few would regard an 
in fa rc te d  p lacen ta  as l ik e ly  to be the cause of hydramnios and the 
p resen t s tu d ie s  have shown no such r e la t io n s h ip . In f a c t ,  the con­
verse  a s so c ia t io n  o f  oligohydram nios i s  probably a more common exper­
ien ce in  cases  o f  p la ce n ta l in fa r c t io n . With regard to circum vallate
p la cen ta e , the S ec tio n  B o f  th is  t r e a t i s e ,  which r e fe r s  to  t h i s ,  shows 
q u ite  c le a r ly  th a t there i s  no r e la t io n sh ip  between c ircu m va lla te  p la c­
entae and the development o f  hydramnios.
Such statem ents tend to c a s t  doubt on th e ir  experim ental work, 
the method/^hich i s  incom pletely  described . To culm inate th e ir  c l in ic a l  
arguments they quote a s e r ie s  o f  con gen ita l anom alies not a sso c ia te d  
w ith  sw allow ing d e fe c ts  -  such as mongolism, achondroplasia and card iac  
ab n orm alities  -  and s ta te  that some mechanism other than fa ilu r e  of  
d e g lu t it io n  must account fo r  hydramnios in  these c a se s . Y et, there  
seems no r e l ia b le  evidence th a t such con d ition s are a sso c ia te d  w ith a 
ra ised  in cid en ce o f  hydramnios; they c e r ta in ly  quote none nor produce 
any o f  th e ir  own.
The previous a n a ly s is  o f 169 cases  o f  hydramnios (S co tt and 
V /ilson, 1957) showed th a t e x c e ss iv e  accum ulation o f liq u o r  occurs most 
c o n s is te n t ly  in  s ta te s  which render the fo e tu s  m echanically or n eu ro l-  
o g ic a l ly  incapable o f  sw allow ing. In “that s e r ie s  54 out o f  169 ca ses  
o f  hydramnios (52 per cen t) came in to  th is  category . The 54 ca ses  
included  32 o f  anencephaly and 2 o f  in ien cep h a ly . That th is  f a i lu r e  
to swallow i s  the mechanism o f development o f  the hydramnios which 
accompanies so many cases o f  anencephaly and in iencep haly  was demon­
str a te d  by means o f  r a d io lo g ic a l s tu d ie s  fo llo w in g
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l ip o id a l  in j e c t io n .  There were rio ca ses  re la ted  to the f o e t a l  anom alies 
quoted by P le n t l and Gray.
This common a sso c ia t io n  o f  hydramnios w ith  fo e ta l  sw allow ing d e - j
f e c t s  i s  a f a c t  r a r e ly  s tr e sse d  in  tex t book d isc u ss io n s  o f  hydramnios !
i»
y e t  i t  would seem to be an ob servation  o f some im portance, both prac­
t i c a l l y ,  a s  i t  may be an important a id  to  e a r ly  d ia g n o sis  o f upper a l ­
im entary a t r e s ia s ,  and th e o r e t ic a lly  fo r  the l ig h t  i t  throws on the d is ­
posa l o f liq u o r . I t  should not o f  course, be assumed from th is  th a t i t  
i s  the o n ly , or major, route o f d isp o sa l but i t  i s  one which seems to 
co n tro l the liq u o r  volume to a large  e x te n t .
These f in d in g s  are in  disagreem ent w ith  P le n tl and Gray's 
statem ent th a t "Foetal m ic tu r itio n  and d e g lu t it io n  p lay , a t  b e s t , a very  
subordinate r o le  in  the physio logy and physiopathology o f  the am niotic  
f lu id ."  The ex ten t o f the p h y sio lo g ic a l part o f these mechanisms i s  
s t i l l  open to q u estion  but fa i lu r e  o f one or other o f  them i s  p r a c t ic a l ly  
always a s so c ia te d  w ith  p a th o log ica l d isturbance of the am niotic f lu id  
volume.
From the case  o f combined in iencep haly  and ren al a g en esis  reported  
here in  which hydramnios developed, can be made the rather ob lique  
statem ent th at in  th a t case : -  "The volume of liq u o r  supp lied  by 
sources o th er  than the fo e ta l  k idneys, exceeded the volume disposed  
o f by ro u tes  other than the g a s tr o - in te s t in a l  tr a c t ."
I t  i s  very ev ident th a t there i s  much need fo r  fu rth er  knowledge 
on the proportionate supply and d isp o sa l o f  liq u o r  by various r o u te s .
The author i s  a t present co -op era tin g  in  a study which i t  i s  hoped 
w il l  show the ex ten t o f the con tr ib u tio n  o f  the fo e ta l  u r in e . The sub­
stance b ein g  used i s  ch lo ra l hydrate and the b a s is  fo r  the technique i s  
th a t c h lo r a l which has passed through the kidney i s  converted to uro- 
c h lo r a lic  a c id , w hile ch lo ra l which has not passed through the kidney  
e x i s t s  in  the body as tr ic h lo r e th a n o l and tr ic h lo r a c e t ic  a c id . By 
estim a tin g  the proportion  o f  u ro ch lo r a lic  acid  in  the liq u o r  a f te r  ad­
m in is tr a tio n  o f  ch lo r a l to  the mother, i t  i s  hoped to a sc e r ta in  the ex ­
ten t o f  the fo e ta l  urinary co n tr ib u tio n . I t  i s  intended to combine the  
chem ical method w ith chloral iso to p e  tra cer  s tu d ie s  as a cross check on 
the r e s u l t s .
CORRELATION OF CLINICAL AND EXPERIMENTAL
INFORMATION ON LIQ.UOR FORMATION AND DISPOSAL
C onsideration o f  the c l in i c a l  inform ation a v a ila b le  -  the ca ses  
o f  ren a l a p la s is  w ith  oligohydram nios and those w ith sw allow ing fa i lu r e  
and hydramnios -  su ggests  th a t the ra te  o f liq u o r  renew al, as demon­
stra ted  by the iso to p e  workers, i s  independant o f  the co n tro l o f volume 
o f  l iq u o r . The f o e t a l  swallowing mechanism and urinary system would hard­
ly  be resp on sib le  fo r  the enormous turnover of water recorded by the i s o ­
tope experim ents -  y e t ,  c l i n i c a l l y ,  th ese  two fo e ta l  system s do seem 
to co n tro l the liq u o r  volume to a very la rg e  e x te n t . Such an id ea  i s  in  
f a c t  supported to some e x te n t by the fin d in g s  o f  Hutchinson, e t  a l .
(1955) working w ith  r a d io -a c t iv e  is o to p e s . They showed th a t the ra te  
o f  exchange o f  the water in  the am niotic f lu id  was independant o f the  
volume o f  liq u o r  i . e .  the same ra te  o f  exchange o f  la b e l le d  water mole­
c u le s  occurred in  oligohydram nios, polyhydramnios and w ith a normal 
volume o f  liq u o r .
This g iv e s  the id ea  of a c o l le c t io n  o f  w ater, the volume o f  which 
i s  la r g e ly , though not e n t ir e ly , co n tro lled  by a r e la t iv e ly  sim ple "tap11 
in flo w  -  ( fo e ta l  m ic tu r itio n ) -  and a "drain" outflow  ( fo e ta l  d e g lu t it io n )  
-  y e t  i t s  m olecules are co n sta n tly  d if fu s in g  in  and out o f  the maternal 
c ir c u la t io n .  I t  i s  a concept which, in  the p resen t s ta te  o f  our know­
led g e , i s  hard to a cce p t, y e t  i t  seems the on ly  one which w i l l  ach ieve  
an in te g r a tio n  o f  the apparently v a lid  c l in i c a l  ob servation s w ith  the
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r e s u lt s  o f  the experim ents using  iso to p e  tech n iq u es. I t  may be th a t  
fu rth er  knowledge w i l l  show th a t such an arrangement i s  p o ss ib le  and 
does e x i s t .
U n til such time the is s u e  must remain open -  but meanwhile 
c l in i c a l  ob serva tion s should not be ignored because they do not happen 
to co in c id e  w ith  the r e s u lt s  o f  the iso to p e  experim ents. The maxim 
th a t in  research  the s im p lest technique o f  ob servation  c a r r ie s  the 
sm a lle s t  number o f f a l l i c i e s ,  i s  as true today as  ev er .
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CLIHICAL PRESENTATION OF HEITAL APLASIA
From the study o f  th ese  50 cases  o f  ren a l a p la s ia  in form ation  
o f  some value concerning th e ir  c l in ic a l  p resen ta tio n  has been ob ta in ed .
The in cid en ce  o f  the con d ition  ca lcu la ted  from th is  s e r ie s  i s  approxim­
a te ly  1 in  2 ,5 0 0  d e l iv e r ie s ,  though th is  f ig u r e  does not a llow  fo r  the 
p o s s i b i l i t y  th a t the abnorm ality e x is t s  in  some macerated fo e tu se s  which 
do not come to  autopsy. I t  compares w ith  the recen t estim ates o f  1:5000  
(Green, 1955) and 1 :2 ,5 0 0  (S ilv e s te r  and Hughes, 1954)> and 1 :1 ,5 0 0  (Welsh, 
1958).
From the f i r s t  report o f  the ob servation  o f  b i la t e r a l  ren al a g en es is  
by W esalius in  15^3 t i l l  Davidson and R oss's paper in  1954 a t o t a l  o f  
252 cases had been recorded. S ince then a fu rth er  10 ca ses  have been  
reported and the a d d itio n a l 28 ca ses  o f  complete agen esis in  th is  s e r ie s ,  
bring the t o t a l  to  2 7 0 . The con d ition  i s  r e la t iv e ly  uncommon and i t  
might be doubted i f  i t s  reco g n itio n  was o f  any great im portance. I t  i s ,  
however, o f  g rea ter  concern than the incidence would suggest fo r  the c l i n ­
ic a l  p resen ta tio n  i s  such th a t there i s  a con sid erab le  lik e lih o o d  o f  
Caesarean s e c t io n  being performed. This i s  confirmed in  the l i t e r a tu r e  -  
a large  proportion  o f  the cases r e c e n t ly  recorded having been d e liv ered  
by Caesarean s e c t io n . T h is, o f  cou rse, i s  a minor tragedy -  the mother 
being subjected  to  a major operation  fo r  the sa lvage o f  a ch ild  which 
i s  q u ite  incapable o f  su r v iv a l.
A nte-nata l P resen ta tio n  : -
At ea r ly  a n te -n a ta l exam inations the fin d in g s  are u su a lly  e n t ir e ly  
normal and the u terus i s  found to  correspond in  s iz e  to th a t expected  
from the duration  o f  pregnancy. When seen in  la t e  pregnancy, however, 
c e r ta in  d ev ia tio n s  from normal are u su a lly  ev id e n t,
1 , The uterus i s  almost in v a r ia b ly  sm aller  than expected , th is  
b ein g  o f p a r tic u la r  s ig n if ic a n c e  when a sso c ia ted  w ith  a r e l ­
ia b le  record ing that the u terus was enlarged to the s iz e  ex­
pected in  the ea r ly  weeks o f  pregnancy.
2 . The fo e tu s  i t s e l f  may appear to be sm aller than expected .
3* The p resen ta tio n  w i l l  freq u en tly  be by the breech and be
r e s is ta n t  to  attem pts a t v e r s io n .
4* P a lpation  may r e s u lt  in  a su sp ic io n  th a t the quantity  o f  
liq u o r  i s  d e f ic ie n t .
5# R ad io lo g ica l exam ination w i l l  u su a lly  show marked h yp erflex ion  
o f the fo e tu s . The fo e ta l  spine appears to be co llap sed  and 
on a n tero -p o ster io r  p ic tu re  i t  i s  confined to  the projected  
o u tlin e  o f  the p e lv ic  brim (F ig s . D .ljj and Ija). This g iv e s  
an appearance id e n t ic a l w ith that which Tager (1954) chimed 
was d ia g n o stic  o f  fo e ta l  death in  u tero . Kent, Rubin and 
Dann (1 9 5 7 ) r e c e n tly  pointed out th a t oligohydram nios can 
sim ulate th is  s ig n  o f  f o e t a l  death . A ntenatal r a d io lo g ic a l
2 6 2 ;
F ig s . D.13 and 13A. A nte-nata l X-rays o f  two d if f e r e n t  
mothers who subsequently d e liv ered  bab ies w ith renal 
a p la s ia . Note the h yp erflex ion  o f the fo e ta l  sp ine in  
each case sim ulating  the co lla p se  which occurs w ith  
in tr a -u te r in e  fo e ta l  death .
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h yp erten sion , pre-ec lam p sia , chronic n e p h r it is  e t c ,  -  then the presence  
o f  ren a l a p la s ia  should be su sp ected .
This i s ,  to  say  the l e a s t ,  extrem ely u n sa t is fa c to r y  and i t  might 
w ell be argued th at one would lo s e  more by hazarding f o e t a l  l i v e s  through  
wrongly su sp ectin g  ren a l a g en esis  in  such circum stances, than one would 
gain  from avoid ing the o ccasion a l unnecessary Caesarean s e c t io n ,  Never­
t h e le s s ,  attem pting to make the d ia g n o sis  ante-partum i s  c le a r ly  worthy 
o f  co n sid era tio n  -  and in  connection  with the work a t presen t being car­
r ied  out on ch lo ra l hydrate tr a n sfe r  to the liq u o r , we have hopes th a t  
a sim ple t e s t  may be devised  which could g iv e  a d e f in it e  answer where 
the co n d itio n  i s  suspected in  la t e  pregnancy. No s u ita b le  op p o rtu n ities  
have y e t presented to  g iv e  th is  method t r i a l .
N eonatal P resen ta tion  : -
P o tter  (1946 and 1952) f i r s t  drew a tte n t io n  to the a s so c ia t io n  
o f  c e r ta in  p ecu lia r  f a c ia l  c h a r a c te r is t ic s  w ith ren al a g e n e s is . These 
u su a lly  enable the con d ition  to be recognised  merely from in sp e c tio n  
o f  the baby (F ig s . D,8 and 9)* I f  i s  not intended to  d w ell on th ese  
here; the 50  cases in  th is  s e r ie s  have been analysed in  th is  resp ec t  
by my co llea g u e  Nr* Bain. He has come to the conclusion  th a t many, 
though not a l l ,  o f  the concomitant fea tu res  o f  ren al a g e n e s is 'a r e  s e c ­
ondary to  a d e f ic ie n c y  o f  liq u o r , being produced by com pression o f  the  
fo e tu s  (Bain, 1958)• This agrees w e ll w ith  the c l in ic a l  ob servation s  
on liq u o r  d e f ic ie n c y  in  the s e r ie s .  Support fo r  th is  concept i s  perhaps
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o ffered  by a comparison o f  F ig . P .14 and F ig . D.15« The former shows 
a ty p ic a l face  o f  a baby w ith  renal a g e n e s is , w h ile  F ig . D.15 shows 
what would appear to  be a case o f  renal a g en es is  which has, for  some 
remarkable reason , survived to ad u lt years I As i t  happens, i t  i s  a 
photograph o f the w riter  -  and the c h a r a c te r is t ic  f a c ia l  appearances 
are produced in  th is  ca se , not by the pressure o f the am niotic mem­
brane but by a nylon stock in g l
Three p o in ts  evo lve from the c l in ic a l  study o f  the ca ses  o f ren al 
a p la s ia  p resen tin g  in  the neonatal period :-
1 . The bab ies born a l iv e  (55 out o f the 50 in  th is  s e r ie s )  d ie
early  in  the neonatal period , not from the e f f e c t  o f  anuria
but from the concom itant pulmonary hyp op lasia . The c l in i c a l  
p resen ta tio n  i s  o f  resp ira to ry  d is t r e s s  with asphyxia . The 
average age a t death in  th is  s e r ie s  was 5 hours 9 m inutes; 
the lo n g e s t  period o f su rv iva l was 56 hours.
2 . The rec o g n itio n  o f  renal a g en es is  from the ex tern a l charact­
e r i s t i c s  i s  not q u ite  such a w orth less procedure as E ll is o n
Nash suggested in  h is  1951» A rris and Gale le c tu r e . Having 
quoted American referen ces on the su b ject he went on to  
"doubt very much whether there i s  anything to be gained by 
the ante-mortem d iagn osis  o f  b i la t e r a l  renal a g en esis  in  
th is  country."
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F ig s ,  D.14 and D ,15» The l e f t  hand p ic tu re  i s  o f  
the face  o f  a baby w ith  renal a g e n e s is , showing the 
ty p ic a l f a c ia l  fe a tu r e s . The r ig h t hand p ictu re i s  
o f  an adult w ith s im ila r  f a c ia l  appearances. These 
were produced in  th is  in sta n ce  by the w r iter  cover­
in g  h is  head with a nylon sto ck in g . The s im ila r ity  
to the baby's fa c ie s  su g g ests  th a t th ese  fe a tu res  
are a r e su lt  o f the t ig h t  a p p lic a tio n  o f the am niotic  
membrane to the baby's head in  utero -  a consequence 
o f  the oligohydram nios.
On 4 occasion s i t  has been my l o t  to d e liv e r  by the 
breech bab ies with renal a g en esis  -  a f t e r  apparently  smooth 
and s a t is fa c to r y  d e l iv e r ie s  th ese  bab ies have f a i l e d  to e s ­
ta b lis h  s a t is fa c to r y  ex tra -u ter in e  e x is te n c e . In the la s t  
3 cases reco g n itio n  o f  the ty p ic a l ex tern a l appearances has 
brought personal r e l i e f  in  the r e a l is a t io n  that the b ab ies' 
con d ition  was not the r e s u lt  o f  the breech d e l iv e iy .
In ca ses  where the external c h a r a c te r is t ic s  of the baby 
are not e n t ir e ly  ty p ic a l ,  in sp ec tio n  o f  the membranes for  
evidence o f  amnion nodosum may c lin c h  the d ia g n o s is .
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In tr a -u te r in e  F o eta l Growth in  Renal A p lasia
Babies born w ith  absent or n on -fu n ction ing  kidneys tend not 
only to  have dry sk in s but the sk in  i s  a lso  o ften  lo o se  and w rinkled  
-  g iv in g  in  some cases  an appearance o f "premature s e n i l i t y ."  (F ig .D .16) 
In general the babies seem sm all fo r  th e ir  m aturity and look  as i f  they  
had fa i le d  to gain w eight or even to have l o s t  w eight.
That th is  was not merely a c l in ic a l  im pression was confirmed by 
making a d e ta ile d  survey o f the b ir th  w eights o f the 50 bab ies w ith  
ren al a p la s ia . The w eights were grouped according to the m aturity a t  
the tim e o f d e liv e r y . In F ig . D.17 i s  shown the average w eight o f  the  
ren a l a p la s ia  bab ies compared with the average w eight o f normal bab ies  
o f  s im ila r  m aturity . I t  w i l l  be seen that up to 34 weeks the abnormal 
b ab ies are o f approxim ately the expected b ir th  w eight y e t  beyond 34 
weeks there i s  apparently an alm ost complete fa ilu r e  o f the bab ies w ith
ren a l a p la s ia  to in crease  in  w eight.
This i s  u n lik e ly  to be a chance f in d in g  for  32 o f the babies
came in to  th is  group. The h e a v ie s t  b ir th  w eight was only 5 1 b s .lo z .
Nor i s  i t  l ik e ly  to be simply a measure o f  the absent organs, because 
( l )  the w eight o f the kidneys i s  q u ite  t r iv i a l  compared with the 
o v e r a ll body w eigh t, (2) twenty-two o f the cases were o f c y s t ic  
d y sp la sia  in  which these would tend to be an increased  w eight o f  
nephric t is s u e  and (3) i t  i s  merely in  la t e  pregnancy th at the fo e ta l
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F ig , D .16. A baby w ith  renal a g en esis  showing 
the f a c ia l  appearances su gg estiv e  of "premature 
s e n i l i t y ."  The mis-shapen nose and asymmetrical 
head are presumably the r e s u lt  of pressure second­
ary to the oligohydram nios.
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F ig . D .17. The average b ir th  w eights of babies  
w ith renal a p la s ia , grouped according to m aturity, 
(s t ip p le d  columns) compared w ith the normal average 
b ir th  w eight of babies of comparable maturity 
(o b liq u e ly  hatched colum ns). I t  w i l l  be seen th a t  
the babies w ithout kidneys f a i l  to gain  w e i$ it  a s  
expected beyond 34 weeks g e s ta t io n .
271
w eight i s  l e s s  than expected .
This i s  a most in te r e s t in g  ob servation  and im m ediately r a is e s  a 
h ost o f  q u estion s in  on e’ s mind. I t  has p rev io u sly  been assumed, even  
by those who accepted th a t a n te -n a ta l se c r e tio n  o f urine occurred, that  
t h is  was not e s s e n t ia l  fo r  the bab ies h e a lth . This would appear to be 
a m istaken assum ption.
By what mechanism could the renal non-function  produce th is  e f f e c t  
on the foetus?  Three p o s s i b i l i t i e s  p resen t them selves : -
a* I t  may be th at the f o e t a l  kidneys normally remove from
the fo e ta l  blood stream some noxious m etabolite or other harm­
f u l  substance and excrete  i t  in to  the liq u o r  amnii where i t  
ex er ts  no i l l  e f f e c t .  In the absence o f  th is  a c tio n  the 
noxious substance might accumulate in  the fo e ta l  blood stream  
and thus retard growth. I f  th is  were the co rrec t exp lan ation  
i t  would in v a lid a te  the common view th at the p lacen ta  ex er ts  
a comprehensive excretory  fu n ctio n  fo r  the fo e tu s .
Strong evidence a g a in st th is  mechanism has been pro­
duced by Bain (1958)• He conducted in v e s t ig a t io n s  o f the 
blood urea and e le c tr o ly te  le v e ls  in  sev era l o f  th ese  bab ies  
a t  b ir th  w ithout fin d in g  any s ig n if ic a n t  d ev ia tio n  from 
normal.
t>* I t  may be 12iat the fo e tu s  d er iv es  some o f  the n u tr ien t
necessary fo r  i t s  growth by im bibing liq u o r  amnii and th a t a
d e f ic ie n t  o ra l in take o f  th is  le a d s  to fa i lu r e  to  gain  w eight
I t  would be strange indeed i f  th is  were the exp lan ation
fo r  i t  seems q u ite  c le a r  that the oligohydram nios in  these
cases  i s  due to  lack  o f  fo e ta l  u r in a tio n . I t  i s  hard to  
b e lie v e  th a t the fo e tu s  would be dependant for  normal w eight 
gain  on im bibing something which i t  has a lready se c r e te d , 
c . The th ird  p o s s ib i l i t y  p resen ts th a t the liq u o r  amnii
in  normal pregnancy i s  b e n e f ic ia l  to f o e t a l  growth by i t s  
bulk and r e su lta n t  d is t e n s i le  e f f e c t  on the u teru s. This 
might a c t  by improving the p la cen ta l blood supply.
This l a s t  exp lanation  seems the most reasonable though the m atter  
i s  c le a r ly  a lon g  way from being proven. I t  i s  in  agreement w ith  the  
con clu sion s o f  Harrison and Malpas (1953) who, working with e a r ly  
pregnancy m a ter ia l, came to the conclusion  th a t the fu n ctio n  o f  liq u o r
a t  th a t stage  o f  pregnancy i s  to provide a d is te n s io n  growth stim ulus
to  the u teru s . They showed a d e f in it e  co rr e la tio n  between liq u o r  volume 
and fo e ta l  s i z e .
This ob servation  opens up other most in te r e s t in g  problems. Text­
books have fo r  lon g  recorded the a s so c ia t io n  o f  hydramnios w ith  la rg e  
babies and oligohydram nios w ith  sm all bab ies but i t  has always been
assumed that the volume o f  liq u o r  i s  secondary to the fo e t a l  s i z e .
Could i t  be th a t a large  volume o f  liq u o r  i s  conducive to  growth 
whereas a sm all volume lead s to  re ta rd a tio n  o f  growth? Could i t  be 
th a t in  the " p lacen tal in su ffic ie n c y "  syndrome in  which oligohydram nios 
i s  described  as a fe a tu r e , i t  i s  in  fa c t  sometimes the primary cause?
Summary and Conclusions :-
Prom the s tu d ie s  which have evolved fo llo w in g  the o r ig in a l ob­
serv a tio n  o f  these am niotic le s io n s  in  cases  o f  renal a p la s ia  the 
fo llo w in g  deductions can be made :-
1* In  cases o f  oligo-hydram nios or anhydramnios, the amnion 
tends to develop nodules which are composed o f  masses o f  
k era tin ized  squames, apparently transferred  from the fo e ta l  
sk in  by d ir e c t  co n ta c t.
2. Oligo-hydramnios appears to be a constant accompaniment o f  
ren a l a g e n e s is , provided that the fo e ta l  swallow ing mechanism 
i s  operating norm ally.
Liquor amnii has more than one source o f production in  la t e  
pregnancy o f which fo e ta l  u r in a tio n  i s  d e f in i t e ly  one. The 
exact proportion  contributed  by the fo e ta l  urine s t i l l  aw aits  
determ ination but from these ob serva tion s, together w ith  
other s tu d ie s , i t  seems probable that i t  i s  a major one. 
Stu dies to determine th is  p o in t are proceeding.
4 . Y/hatever the main sources of supply and d isp o sa l o f liq u o r  
and whatever the ra te  o f  production i t  would appear that  
fo e ta l  sw allow ing and u r in a tio n  to a large ex ten t con tro l 
the volume o f  liq u o r .
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5* Cases o f ren a l agen esis  p resen t in  la t e  pregnancy a ty p ic a l  
c l in ic a l  and r a d io lo g ic a l p ic tu re  which i s  l ik e  th a t found in  
a sso c ia t io n  w ith " p lacen ta l in s u ff ic ie n c y ."  There i s ,  how­
ever , no fa c to r  present l i k e ly  to he causing such i n s u f f i c i ­
ency.
6 . The d iagn osis  of ren a l a g en esis  in  the fo etu s  from the ex­
ternal appearances may he aided by in sp ectio n  o f the membranes
for  the presence o f amnion nodosum.
7 . Many o f the ex tern a l fea tu res  found in  a s so c ia t io n  w ith
renal a g en esis  appear to he secondary e f f e c t s  o f  d e f ic ie n c y  
o f  liq u o r  am nii.
8 . Reasons are given  to  show th a t both the ante-partum su sp ic ion  
o f renal a g en esis  and, a f te r  b ir th ,  what might be termed the
"ante-post-mortem" d ia g n o sis  o f the con d ition  are m atters
o f greater importance than might be thought.
9 . The most su rp r is in g  d iscovery  from the whole study was the
observation  th at bab ies w ith renal a g en esis  though o f normal
s iz e  in  early  pregnancy, f a i le d  to gain  w eight in  the l a s t
6 weeks o f  pregnancy. This opens up sev era l e n t ir e ly  new 
l in e s  o f  thought on the fa c to r s  c o n tr o ll in g  fo e ta l  develop­
ment :-
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